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REPLY  TO 
ATTENTION  OF: 


NEDED 


WAR  i  7  1981 


Honorable  Edward  J.  King 
Governor  of  the  Commonwealth  of 
Massachusetts 
State  House 

Boston,  Massachusetts  02133 


Dear  Governor  King: 

Inclosed  is  a  copy  of  the  Black  Brook  Dam  (MA-01057)  Phase  I  Inspection 
Report,  which  was  prepared  under  the  National  Program  for  Inspection  of 
Non-Federal  Dams.  This  report  is  presented  for  your  use  and  is  based 
upon  a  visual  inspection,  a  review  of  the  past  performance  and  a  brief 
hydrological  study  of  the  dam.  A  brief  assessment  is  included  at  the 
beginning  of  the  report.  I  have  approved  the  report  and  support  the 
findings  and  recommendations  described  in  Section  7  and  ask  that  you 
keep  me  informed  of  the  actions  taken  to  implement  them.  This  follow-up 
action  Is  a  vitally  important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Environ¬ 
mental  Quality  Engineering,  the  cooperating  agency  for  the  Commonwealth 
of  Massachusetts.  In  addition,  a  copy  of  the  report  has  also  been 
furnished  the  owner.  Town  of  Russell,  Russell,  MA. . 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Environmental  Quality  Engineering  for  your  cooperation  in  carrying  out 
this  program. 


Incl 

As  stated 


C.  E.  EDGAR,  III 
Colonel,  Corps  of  Engineers 
Division  Engineer 
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BLANDFORD,  MASSACHUSETTS 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  INSPECTION  REPORT 


Identification  No.: 
Mass.  D.P.W.  No: 
Name  of  Dam: 

T  own : 

County  and  State: 
Stream: 

Date  of  Inspection: 


MA  01057 
1-7-33-8 

Black  Brook  Dam 
Blandford 
Hampden  County, 
Black  Brook 
11/20/79 


Massachusetts 


BRIEF  ASSESSMENT 


The  Black  Brook  Dam,  is  located  on  Black  Brook  a  tributary  to  Bradley 
Brook  and  the  Westfield  River  and  is  in  the  Town  of  Blandford,  Massa¬ 
chusetts.  The  dam  site  is  approximately  2.6  miles  upstream  along 
Bradley  Brook  and  Black  Brook  from  the  Town  of  Russell  and  is  located 
off  of  Martin  Phelps  Road  in  Blandford.  The  dam 'is  a  multiple  purpose 
water  supply  and  flood  protection  facility  which  is  owned  by  the  Town 
of  Russell  through  its  Water  Commission.  It  was  designed  by  the  U.S. 
Department  of  Agriculture,  Soil  Conservation  Service  and  was  completed 
in  1971.  The  dam  is  an  earthfiil  embankment  about  1168  feet  in  length, 
and  60  feet  in  height  and  has  a  reinforced  concrete  principal  spillway 
which  maintains  the  water  supply  pool  level  and  controls  the  release  of 
stored  floodwater,  and  a  50  foot  wide  earth  and  ledge  excavated  emer¬ 
gency  spillway  channel  in  the  right  abutment. 


The  dam  and  appurtenances  were  found  to  be  in  FAIR  condition.  The 
visual  inspection  indicated  that  silt  from  under  the  upstream  riprap  is 
being  washed  out  by  runoff  and  wave  action  to  form  small  deltas  in  the 
pond,  the  trash  rack  on  the  riser  has  been  damaged,  the  toe  of  the 
dam  is  wet  along  the  abutments  and  the  floor  of  the  discharge  channel 
of  the  emergency  spillway  is  wet.  Some  maintenance  and  minor  remedial 
work  is  required,  as  listed  in  Section  7. 


The  test  flood  for  this  dam  has  been  determined  to  be  the  Probable 
Maximum  Flood  (PMF),  based  on  a  classification  of  INTERMEDIATE  size 
and  H I GH  hazard.  The  drainage  area  is  2.3  square  miles  and  the  PMF 
test  flood  is  5,800  CFS.  Routing  the  test  flood  through  the  reservoir, 
with  the  initial  pool  level  at  the  water  supply  pool  elevation,  results  in 
a  test  flood  outflow  of  2,700  CFS  which  does  not  exceed  the  capacity  of 
the  spillways.  Pool  elevation  at  test  flood  conditions  is  893  MSL  which  is 
3  feet  below  the  top  of  dam. 

The  combined  spillways  have  a  capacity  of  about  5000  CFS  with  the 
water  level  at  the  top  of  the  dam.  This  capacity  is  about  185%  of  the 
routed  test  flood  outflow  from  the  reservoir. 


Failure  of  the  dam  would  pose  a  serious  threat  to  approximately  75 
structures,  most  of  which  are  houses,  in  the  Russell  area,  one  major 
highway  bridge,  and  one  secondary  road  crossing. 


The  recommendations  for  additional  investigations  and  recommended 
remedial  measures  as  listed  in  Section  7  should  be  implemented  within 
one  year  of  receipt  of  this  report  by  the  Owner. 


\ 


John  W.  Powers 

Massachusetts  Registration  23106 


This  rbui  X  Inspect  loo  Report  on  Black  Brook  Dam  (MA"01°57) 
has  keen  reviewed  b y  the  undersigned  Ievlev  Koard  scabere.  Xn  our 
•pinion,  the  reported  findings,  conclusions,  and  reconaendatlons  are 
consistent  with  the  Bccosnended  Guidelines  for  Safety  Inspection  of 
gans.  and  with  good  engineering  Judgment  and  practice,  and  is  hereby 
aubalttad  for  approval. 


ARAMAST  MART ES IAN,  MEMBER 
Geotechnical  Engineering  Branch 
Engineering  Division 


CARNEY  M.  TERZIAN,  MEMBER 
Design  Branch 
Engineering  Division 


RICHARD  DIBOONO,  CHAIRMAN 
Water  Control  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED i 


Chief,  Raglneerlag  Division 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams  for  Phase  I  Investigations. 

Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  Chief  of 
Engineers,  Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  Investi¬ 
gation  is  to  identify  expeditiously  those  dams  which  may  pose  hazards 
to  human  life  or  property.  The  assessment  of  the  general  condition  of 
the  dam  is  based  upon  available  data  and  visual  inspections.  Detailed 
investigation,  and  analyses  involving  topographic  mapping,  subsurface 
investigations,  testing,  and  detailed  computational  evaluations  are  beyond 
the  scope  of  a  Phase  I  investigation:  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condition 
of  the  dam  is  based  on  observations  of  field  conditions  at  the  time  of 
inspection  along  with  data  available  to  the  inspection  team.  In  cases 
where  the  reservoir  was  lowered  or  drained  prior  to  inspection,  such 
action,  while  improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  if  inspected  under  the  normal  operating 
environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numerous 
and  constantly  changing  internal  and  external  conditions,  and  is  evolution¬ 
ary  in  nature.  It  would  be  incorrect  to  assume  that  the  present  condition 
of  the  dam  will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  continued  care  and  inspection  can 
there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the 
Spillway  Test  flood  is  based  on  the  estimated  "Probable  Maximum  Flood" 
for  the  region  (greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  Because  of  the  magnitude  and  rarity  of  such  a  storm  event,  a 
finding  that  a  spillway  will  not  pass  the  test  flood  should  not  be  inter¬ 
preted  as  necessarily  posing  a  highly  inadequate  condition.  The  test 
flood  provides  a  measure  of  relative  spillway  capacity  and  serves  as  an 
aide  in  determining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  condition,  and  the 
downstream  damage  potential. 

The  Phase  I  Investigation  does  not  include  an  assessment  of  the  need 
for  fences,  gates,  no-trespassing  signs,  repairs  to  existing  fences  and 
railings  and  other  items  which  may  be  needed  to  minimize  trespass  and 
provide  greater  security  for  the  facility  and  safety  to  the  public.  An 
evaluation  of  the  project  for  compliance  with  OSHA  rules  and  regulations 
is  also  excluded. 
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NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  INSPECTION  REPORT 


BLACK  BROOK  DAM 
SECTION  1 

PROJECT  INFORMATION 

1 . 1  General 

(a)  Authority 


Public  Law  92-367,  August  8,  1972,  authorized  the  Secretary 
of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a  National 
Program  of  Dam  Inspection  throughout  the  United  States.  The 
New  England  Division  of  the  Corps  of  Engineers  has  been  assigned 
the  responsibility  of  supervising  the  inspection  of  dams  within  the 
New  England  Region.  Tighe  &  Bond/SCI  has  been  retained  by  the 
New  England  Division  to  inspect  and  report  on  selected  dams  in 
Massachusetts.  Authorization  and  notice  to  proceed  were  issued  to 
Tighe  &  Bond/SCI  under  a  letter  of  October  24,  1979  from  Colonel 
William  E.  Hodgson,  Jr.,  Corps  of  Engineers.  Contract  No.  DACW-33 
80-C-0005  has  been  assigned  by  the  Corps  of  Engineers  for  this 
work. 

(b)  Purpose 

1)  Perform  technical  inspection  and  evaluation  of  non-federal 
dams  to  identify  conditions  which  threaten  the  public  safety 
and  thus  permit  correction  in  a  timely  manner  by  non-federal 
interests . 

2)  Encourage  and  prepare  the  states  to  initiate  quickly 
effective  dam  safety  programs  for  non-federal  dams. 

3)  Update,  verify,  and  complete  the  National  Inventory  of 
Dams. 

(c)  Scope 

The  program  provides  for  the  inspection  of  non-federal  dams 
in  the  high  hazard  potential  category  based  upon  location  of  the 
dams,  and  those  dams  in  the  significant  hazard  potential  category 
believed  to  represent  an  immediate  danger  based  on  condition  of 
the  dams. 

1.2  DescriDtion  of  Proiect 


(  a )  Location 


The  Black  Brook  Dam  is  located  in  the  Town  of  Blandford, 
Massachusetts,  about  2.6  miles  upstream  from  the  Town  of  Russell. 
The  dam  is  located  on  Black  Brook  which  is  a  tributary  to  Bradley 


Brook  and  the  Westfield  River,  respectively.  The  dam  and  impound¬ 
ment  is  located  off  of  Martin  Phelps  Road  in  the  Town  of  Blandford. 


The  dam  is  located  on  the  U.S.G.S.  Blandford  and  Woronoco, 
Mass.,  quadrangles  at  latitude  N42°-12'-36"  and  longitude  W72°-53‘-18" 
Refer  to  the  location  plan,  and  Appendix  B  for  additional  information. 


Description  of  Dam  &  Appurtenances 


The  dam  consists  of  an  earthfill  embankment,  a  principal 
spillway  consisting  of  a  reinforced  concrete  drop  inlet  structure 
having  a  two  stage  riser  section,  a  36-inch  diameter  reinforced 
concrete  outlet  conduit,  and  a  reinforced  concrete  impact  basin  at 
the  conduit  outlet.  An  emergency  spillway  is  located  in  the  right 
abutment  and  consists  of  a  grass  covered  earth  channel  excavated 
in  natural  ground  and  ledge. 


1)  Embankment  (See  pages  B-1,  B-2,  B-3  and  B-5) 


The  following  information  has  been  taken  from  the  As-Built 
Drawings  dated  1972. 


The  dam  embankment  is  approximately  1,168  feet  long 
and  has  a  structural  height  of  60  feet.  The  upstream  slope 
is  2.5  horizontal  on  1  vertical.  The  downstream  slope  is  2.5 
horizontal  on  1  vertical,  and  the  width  of  the  top  of  dam  is 
18  feet.  The  upstream  slope  surface  is  covered  with  dumped 
riprap  to  the  top  of  dam;  riprap  has  been  placed  on  the 
downstream  face  to  elevation  885  MSL. 


The  embankment  material  is  a  silty  sand  (SM  using 
Unified  Soil  Classification  System)  with  silty  sand  comprising 
the  central  core,  the  upstream  and  downstream  outer  sections 
and  the  downstream  toe.  A  cutoff  trench  consisting  of  silty 
sand  is  located  beneath  the  embankment  along  the  centerline 
of  the  dam. 


The  top  of  the  dam  is  covered  with  grass  growth. 


The  principal  spillway  consists  of  a  reinforced  concrete 
drop  inlet  structure  with  a  sluice  gate  controlled  inlet  pipe  at 
invert  elevation  341.0  for  the  pond  drain,  an  uncontrolled 
orifice  inlet  at  invert  elevation  363.5  for  the  water  supply 
pool  and  uncontrolled  overflow  weirs  at  elevation  876  for  the 
high  stage  pond  outlet. 


The  riser  structure  is  38.2  feet  high  from  the  base  of 
the  foundation  to  the  top  cf  the  structure.  The  inside  dimen¬ 
sions  are  3  feet  x  9  feet  with  walls  that  vary  in  thickness 
from  21"  to  10".  The  inside  bottom  elevation  of  the  riser 
structure  is  340.0.  The  lew  stage  water  supoly  orifice  is 


located  on  the  upstream  face  and  measures  26  inches  wide  x 
12  inches  high  with  an  invert  elevation  of  863.5.  The  high 
stage  overflow  weirs  are  formed  by  the  tops  of  the  riser 
section  walls  and  have  a  total  length  of  18  feet  with  a  crest 
elevation  of  876.0.  There  are  two  anti-vortex  walls  perpendi¬ 
cular  to  the  top  of  the  weir  wails  with  a  solid  concrete  platform 
bridging  the  two  walls.  The  sluice  gate  operator  stand  is 
supported  on  this  platform.  The  anti-vortex  walls  flare  out 
and  up  from  about  elevation  869.5  to  876.0  at  a  45°  angle. 

Them  the  walls  are  vertical  for  about  2.1  feet  to  the  surface 
of  the  platform.  Galvanized  angle  irons  have  been  bolted 
between  the  walls  to  act  as  a  trash  rack. 


The  sluice  gate  which  controls  the  18  inch  diameter  pond 
drain  is  an  18  inch  square  gate  mounted  on  a  12  inch  deep 
wall  thimble.  The  gate  is  operated  by  a  rising  stem,  crank 
operated,  floor  stand  located  on  the  top  of  the  riser  structure. 

The  pond  drain  consists  of  about  40  feet  of  18  inch 
diameter  reinforced  concrete  water  pipe  with  a  reinforced 
concrete  inlet  structure.  This  conduit  enters  the  riser  struc¬ 
ture  through  the  upstream  side. 

The  principal  spillway  structure  has  a  36  inch  diameter 
outlet  conduit  discharging  to  an  impact  basin  located  at  the 
downstream  toe  of  the  dam.  The  36  inch  diameter  conduit 
consists  of  reinforced  concrete  pipe  with  a  continuous  concrete 
bedding  and  six  reinforced  concrete  anti-seep  collars.  -The 
invert  elevation  of  the  outlet  pipe  is  840.0  at  the  principal 
spillway  and  836.0  at  the  impact  basing  with  an  overall  length 
of  232.33  feet  and  a  slope  of  0.017  ft/ft. 

The  impact  basin  is  constructed  of  reinforced  concrete 
and  is  approximately  18  feet  long  x  )4  feet  wide  with  a  rein¬ 
forced  concrete  baffle  spanning  across  the  flow  path  to  dissi¬ 
pate  the  energy  from  the  high  velocity  outlet  flow  from  the  36 
inch  diameter  conduit  during  flood  flows. 

3)  Emergency  Spillway  (See  pages  B-4  and  B-8) 

The  emergency  spillway  consists  of  a  grass  covered 
earth  and  ledge  excavated  channel  in  the  right  abutment  of 
the  dam.  The  spillway  channel  has  a  control  section  at 
elevation  887.5  which  is  50  feet  wide  and  30  feet  long.  A 
concrete  weir  3'  wide  exists  on  the  downstream  edge  of  the 
flat  control  section  and  extends  between  the  toe  of  slopes  in 
the  spillway.  The  spillway  approach  channel,  along  the 
centerline,  has  a  section  sloping  up  towards  the  control 
section  at  2%  for  about  225  feet,  then  1.59%  for  about  175  feet 
to  the  control  section.  The  control  section  is  level  at  elevation 
387.5  for  a  distance  of  about  20  feet.  The  discharge  channel 
slcoes  downward  at  2.5%  for  about  175  feet  and  then  2.15%  for 
about  160  feet  where  it  discharges  onto  original  ground  down¬ 
stream  of  the  dam.  The  side  slopes  of  the  spillway  excavation 


are  at  2  horizontal  to  1  vertical  in  earth  and  somewhat  steeper 
where  ledge  outcrops  were  encountered.  The  maximum  depth 
of  excavation  is  at  the  control  section  and  is  about  32  feet. 
The  control  section  is  approximately  8.5  feet  below  the  top  of 
the  dam. 

4)  Foundation  and  Embankment  Drainage  (See  page  B-6) 

A  4  foot  wide  trench  drain  of  clean  sand  and  gravel 
extends  into  the  foundation  of  the  downstream  toe.  The 
trench  drain  extends  from  the  centerline  of  the  principal 
spillway  left  about  548  ft.  and  right  about  602  ft.,  with  an  8 
inch  diameter  perforated  CMP  drain  pipe  extending  the  full 
length  of  the  trench.  Both  3  inch  diameter  trench  drain  outlet 
pipes  discharge  into  the  impact  basin  structure  at  the  outlet 
of  the  principal  spillway. 


(c)  Size  Classification 


The  dam's  maximum  impoundment  (computed  to  the  top  of  the 
dam)  of  about  1620  acre-feet  and  structural  height  of  60  feet  place 
it  in  the  INTERMEDIATE  size  classification. 

(d)  Hazard  Classification 


The  hazard  potential  classification  for  this  dam  is  HIGH  be¬ 
cause  of  the  significant  potential  for  loss  of  human  life  and  property 
which  may  occur  in  the  event  of  a  failure.  There  is  a  high  potential 
for  severely  damaging  about  75  structures,  most  of  which  are 
houses  with  attendant  probable  loss  of  more  than  a  few  lives,  as 
well  as  one  major  highway  bridge  and  one  secondary  road  bridge. 

(e)  Ownership 

The  Black  Brook  Dam  is  owned  by  the  Town  of  Russell  acting 
through  its  Board  of  Water  Commissioners.  The  address  is  as 
follows: 

Town  of  Russell 

Board  of  Water  Commissioners 

Box  164 

Russell,  Massachusetts 

(f )  Operator 

The  operation  of  the  Biack  Brook  dam  is  the  responsibility  of 
the  Town  or  Russell  acting  through  its  Board  of  Water  Commissioners. 
The  contact  person  for  the  Water  Commissioners  is  Mr.  Edward 
Miller.  The  telephone  number  is  1-413-862-3275. 
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The  Black  Brook  Dam  is  a  multiple-purpose  dam  which  maintains 
a  low  level  water  supply  pool  and  provides  flood  water  storage  to 
reduce  downstream  flooding  from  the  dam's  drainage  area.  Stored 
flood  water  is  gradually  released  through  low  and  high  stage  inlets 
of  the  principal  spillway. 


(h)  Design  and  Construction  History 

The  Black  Brook  Dam  was  designed  by  the  U.S.  Department 
of  Agriculture,  Soil  Conservation  Service.  It  was  completed  in  the 
fall  of  1971  and  has  been  in  operation  since  that  time. 

(i)  Normal  Operation  Procedure 

The  Black  Brook  Dam  is  normally  self  regulating  with  the  only 
controlled  outlet  being  the  pond  drain.  This  outlet  is  operated 
only  as  part  of  infrequent  maintenance  checks  and  in  the  event  the 
Town  of  Russell  requires  downstream  flow  for  water  supply  when 
the  water  level  is  below  the  low  stage  inlet. 

1 .3  Pertinent  Data 

(a)  Drainage  Area 

The  drainage  area  for  the  Black  Brook  Dam  covers  approxi- 
maic'y  2.3  square  miles.  The  drainage  area  from  which  Black 
Brook  originates,  and  the  surrounding  perimeter  areas  are  primarily 
mountainous  woodland  with  some  open  areas.  There  are  no  develop¬ 
ments  within  the  watershed. 

(b)  Discharge  at  Dam  Site 

Normal  discharge  at  the  site  is  via  the  low  and  high  stage 
inlets  to  the  principal  spillway  and  through  the  36  inch  diameter 
outlet  conduit  to  the  downstream  channel.  If  flood  flows  occur  of 
sufficient  magnitude  and  duration  to  fill  the  flood  water  storage 
available,  then  excess  flow  will  be  discharged  around  the  dam  via 
the  emergency  spillway  channel. 


1 )  Outlet  works: 

a)  Pond  drain,  18  inch  dia.,  inv.  elev.  841.40  NGVD 
sluice  gate  controlled,  Maximum  Capacity  74  CFS. 

b)  low  stage  inlet  orifice,  25  inch  wide  x  12  inches 
high,  inv.  elev.  863.5  NGVD,  ungated,  Maximum 
Capacity  67  CFS. 


2)  Maximum  known  flood  at  dam  site: 


It  is  reported  that  the  highest  pond  elevation  to  date 
was  observed  during  the  fall  of  1979.  During  this 
period  the  pond  elevation  was  at  approximately  868  ft. 
NGVD.  Pond  elevation  during  the  March,  1980  flood 
flows  reportedly  did  not  reach  elevation  868  ft.  NGVD. 
No  discharge  flow  data  or  recorded  pond  elevation  data 
is  available. 

3)  Ungated  spillway  capacity  at  top  of  dam 

With  the  water  level  at  the  top  of  the  dam  (elev.  896 
feet  NGVD)  spillway  capacities  are  as  follows: 


principal  spillway 

220  CFS 

emergency  spillway 

4780  CFS 

Total 

5000  CFS 

4)  Ungated  spillway  capacity  at  test  flood 

elevation 

With  the  water  level  at  the  test  flood  elev.  (893  feet 
NGVD)  spillway  capacities  are  as  follows: 


principal  spillway 
emergency  spillway 

Total 

215  CFS 
2485  CFS 
2700  CFS 

5) 

Gated  spillway  capacity  at  normal  pool 

elevation : 

None 

6) 

Gated  spillway  at  test  flood  elevation: 

None 

7) 

Total  spillway  capacity  at  test  flood  elevation: 

2700  cfs  at  elev.  893  feet  NGVD. 

(Same  as  #4) 

3) 

Total  project  discharge  at  top  of  dam: 

5000  cfs  at  elev.  896  feet  NGVD. 

(Same  as  43) 

9) 

Total  project  discharge  at  test  flood  elevation: 

2700  cfs  at  elev.  893  feet  NGVD. 


(c)  Elevation  (ft.  above  MSL) 

1)  Streambed  at  toe  ot  dam  -  336. ± 


1-fi 


Bottom  of  cutoff  -  834± 


2) 

3)  Maximum  tailwater  -  Unknown 

4)  Recreation  pool  -  Not  Applicable 

5)  Normal  Water  supply  pool  -  863.5 

6)  High  stage  flood  control  pool  -  876.0 

7)  Full  flood  control  pool  -  887.5 

8)  Emergency  spillway  crest  elevation  =  887.5  ungated 

9)  Design  surcharge  -  885.8 

10)  Top  of  dam  -  896 

11)  Test  flood  surcharge  -  893 

(d)  Reservoir  (Length  in  feet) 

1)  Normal  water  supply  pool  -  1920  ft± 

2)  Flood  Control  pool  -  4000  ft± 

3)  Emergency  spillway  crest  pool  -  4000  ft.± 

4)  Top  of  dam  -  4400  ft± 

5)  Test  flood  pool  -  4300 

(e)  Storage  (acre-feet) 

1)  Normal  water  supply  pool  -  74 

2)  Flood  control  pool  -  942 

3)  Spillway  crest  pool 

a)  Low  stage  crest  (water  -  supply  pool)  -  74 

b)  High  stage  crest  -  330 

c)  Emergency  spillway  -  942 

4)  Top  of  dam  -  1620 

5)  Test  flood  pool  -  13-10 
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(f)  Reservoir  Surface  (acres) 


1)  Normal  water  supply  pool  -  11 

2)  Flood-control  pool  -  69 

3)  Spillway  crest 

a)  Low  stage  crest  (water  supply  pool)  -  11 

b)  High  stage  crest  -  34 

c)  Emerg.  spillway  crest  -  69 

4)  Test  flood  pool  -  76 

5)  Top  of  dam  -  81 

(g)  Dam 

1)  Type  -  Earth  embankment 

2)  Length  -  1168  ft± 

3)  Height  -  60  ft± 

4)  Top  Width  -  18  ft 

5)  Side  Slopes  -  2.5  hor.  on  1  vert,  both  faces. 

6)  Zoning  -  Homogeneous,  semi-pervious  silty  sand 

7)  Impervious  Core  -  None 

8)  Cutoff  -  Variable  width  and  depth,  semi-pervious  silty 
sand  earthfill 

9)  Grout  curtain  -  None 

(h )  Diversion  and  Regulating  Tunnel 
Not  applicable 

( i )  Spillways 

1)  Type: 

a)  Principal  spillway:  Reinforced  concrete  drop 

inlet 

b)  Emergency  spillway:  Grass  covered,  earth  and 

ledge  excavated  channel 
with  level  control  section 
and  buried  concrete  weir 
wall 
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2)  Length  of  weir: 


a)  High  stage  inlet: 

b)  Emergency  spillway: 

(3)  Crest  Elevation 

a)  High  stage  inlet: 

b)  Emergency  spillway: 

(4)  Gates:  None 

(5)  Upstream  channel: 

a )  Principal  Spillway: 

b)  Emergency  Spillway: 

(6)  Downstream  Channel: 

a)  Principal  Spillway: 

b)  Emergency  Spillway: 


2  @  9  ft.  =  18  ft. 
50  ft. 


876.0 

877.5 


Reservoir 

Grass  covered  earth  and 
ledge  excavated  channel. 


Riprapped  channel  115±  ft. 
to  natural  stream  channel 
through  fairly  steep  narrow 
valley 

Grass  covered,  earth  and 
ledge  excavated  channel  to 
wooded  area  discharging 
into  natural  stream 
channel  downstream  of  dam 


The  only  regulated  outlets  from  the  dam  consist  of  a  pond 
drain  which  is  controlled  by  a  manually  operated  13  inch  square 
sluice  gate  and  an  ungaled  low  stage  inlet  orifice.  The  sluice  gate 
is  located  on  the  inside  face  of  the  pond  side  wall  of  the  principal 
spillway  riser  with  its  invert  at  elevation  841.0.  The  floor  stand 
operator  is  located  on  the  top  of  the  principal  spillway  riser.  The 
gate  is  a  Joyce-Cridland ,  non  seating  head  type,  with  a  rising 
stem  operator  having  the  following  identification: 


WJ 70 -4503 
WJ65 

The  gate  is  normally  in  the  closed  oosition,  and  only  rarely  operated 
for  maintenance  cr.ec ,'.s  and  *o  allow  wafer  to  How  in  the  stream  to 
the  downstream  water  intake  reservoir. 


SECTION  2  -  ENGINEERING  DATA 


2.1  Design  Data 

The  design  data  for  the  Black  brook  dam  provided  by  the  Soil 
Conservation  Service  includes  hydrologic  and  hydraulic  computations 
and  summaries,  structural  calculations,  a  geological  report,  soil  laboratory 
test  data,  a  summary  of  embankment  slope  stability  analysis,  and  other 
design  information  all  contained  within  a  "Design  Report"  dated  1969 
and  1970.  The  design  of  the  dam  and  appurtenances  is  based  primarily 
on  a  number  of  Soil  Conservation  Service  Publications  which  are  listed 
in  the  General  Section  of  the  Design  Report.  Since  water  supply  was 
one  aspect  of  the  project,  the  Soil  Conservation  Service,  by  regulation, 
contracted  for  the  design  of  the  water  supply  appurtenances  with  a 
private  engineering  firm.  The  firm's  name  is  Loewer  Sargent  and 
Assoc,  of  Kensington,  MD. 

This  design  data  was  reviewed  and  found  to  be  in  accordance  with 
good  engineering  practice.  It  was  used  extensively  in  preparing  Section 
5  and  Appendix  D  of  this  report. 

2.2  Construction  Data 

"As  Built"  record  drawings  were  available  for  the  Black  Brook 
Dam.  These  drawings  have  been  reviewed  and  found  to  show  good 
agreement  with  the  design  drawings  and  visual  inspection. 

Appendix  B  contains  copies  of  the  important  "as  built"  drawings. 
These  copies  have  been  made  from  originals  provided  by  the  Soil  Conserva¬ 
tion  Service. 

2.3  Operational  Data 

The  dam  is  self  regulating  for  flood  control  purposes,  and  no 
operational  data  is  available.  Under  normal  conditions  the  hydraulics  of 
the  principal  spillway  maintain  a  low  level  water  supply  pool  and  flood 
flows  are  discharged  via  the  high  stage  overflow  weirs  of  the  principle 
spillway  and  the  emergency  spillway. 

During  periods  of  low  runoff  from  the  watershed,  the  Town  of 
Russell  Water  Department  may  release  water  from  tne  impoundment  in 
order  to  augment  the  flow  entering  the  lower  intake  reservoir.  The  IS 
inch  diameter  pond  drain  and  sluice  gate  must  be  used  for  this  purpose. 
There  are  no  other  regulating  gates  to  be  operated.  Information  from 
the  Water  Department  indicated  that  the  pond  drain  has  never  been 
operated  for  water  supply  purposes  and  the  present  Water  Department 
Superintendent  reports  that  he  has  never  operated  the  pond  drain  gate. 

2 .  ■]  Evaluation  of  Data 

■  a  )  Availability 

Sufficient  data  is  available  to  permit  an  evaluation  of  the  dam 

wnen  combined  with  rinainqs  of  the  visual  inspection. 
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(b)  Adequacy 

There  is  sufficient  design  and  construction  data  to  permit  an 
assessment  of  dam  safety  when  combined  with  the  visual  inspection, 
past  performance,  and  sound  engineering  judgment. 

(c)  Validity 


Since  the  observations  of  the  inspection  team  generally  confirm 
the  available  data,  a  satisfactory  evaluation  for  validity  is  indicated 


SECTION  3  -  VISUAL  INSPECTION 


3.1  Findings 

(a)  General 


The  Black  Brook  Dam,  No  MA  01057,  was  in  FAIR  condition  at 
the  time  of  the  inspection. 

(b)  Dam 


1)  Earth  Embankment  (See  Photos  3,  4,  8  &  9) 

The  upstream  face  of  the  dam  embankment  showed  a 
surface  irregularity  in  the  slope  to  the  right  of  the  spillway 
riser.  Also,  fine  sand  was  being  eroded  from  under  the 
riprap  at  a  number  of  locations  at  the  normal  water  supply 
pool  water  line  and  was  forming  small  sand  deltas  at  the 
waterline. 

The  top  of  the  dam  and  the  downstream  face  above 
elevation  885.0  has  a  heavy  grass  cover  which  is  well  estab¬ 
lished.  There  is  some  evidence  of  trespassing  on  the  dam  by 
trail  motorcycles  which  have  caused  minor  damage  to  grassed 
areas. 

The  toe  of  the  dam  at  both  the  right  and  left  abutments 
is  wet  with  a  slight  noticeable  movement  of  water  downhill 
towards  the  impact  basin.  No  movement  of  silt  was  evident, 
however.  The  wetness  could  be  caused  by  ground  water 
seeping  from  the  watershed  above  the  dam  since  a  significant 
amount  of  area  drains  towards  the  dam. 

Small  diameter  trees  were  noted  growing  along  the  right 
end  of  the  embankment. 

The  heavy  grass  growth  on  the  embankment  prevented  a 
thorough  inspection  of  this  feature. 

(2)  Emergency  Spillway  (See  Photos  5  &  6) 

The  emergency  spillway  channel  is  in  good  condition. 
There  is  a  considerable  amount  of  wetness  downstream  of  the 
crest  weir  wall,  but  this  must  be  natural  ground  water.  The 
channel  itself  was  free  of  debris  but  significant  growth  of 
weeds  and  grass  exists.  The  channel  has  been  excavated 
through  original  ground  and  ledge. 

The  channel  and  side  slopes  have  a  heavy  grass  growth 
providing  good  erosion  protection  where  ledge  outcrops  do  not 
exist. 


(c)  Appurtenant  Structures 

1)  Drop  Inlet  Principal  Spillway  (See  hotos  1  &  7) 

The  principal  spillway  riser  was  found  to  be  in  good 
condition.  The  structure  appeared  to  be  structurally  sound 
with  no  visible  cracking,  spalling,  seepage,  or  efflorescence. 

It  was  noted  that  one  of  the  trash  rack  bars  was  missing 
and  a  second  was  damaged  on  the  left  side  of  the  riser. 

2)  Pond  Drain  Inlet  Pipe 

At  the  time  of  the  inspection,  the  water  level  was  at  the 
normal  water  supply  pool  level.  Therefore,  the  inlet  pipe  and 
heaawall  structure  were  submerged  and  not  visible. 

3)  Outlet  Conduit 


The  36  inch  diameter  conduit  was  found  in  good  condition. 
The  alignment  was  good  with  only  a  small  hydraulic  jump  in 
the  flow  being  noted  at  the  third  joint  in  from  the  impact 
basin.  All  visible  interior  joints  were  dry  above  the  flow  line. 
The  interior  of  the  conduit  that  was  visible  is  in  good  condition 
with  no  spalling,  cracking,  or  efflorescence. 

4)  Impact  Basin  (See  Photos  2,  10,  11  &  12) 

The  impact  basin  was  found  to  be  in  good  condition  with 
only  a  few  minor  shrinkage  cracks  being  visible,  and  no 
spalling,  or  efflorescence.  The  structure  was  clear  of  debris 
with  free  unobstructed  outflow  to  the  downstream  channel. 

(d)  Reservoir  Area  (See  Photo  1) 

The  shore  of  the  reservoir  is  generally  shallow  sloping  wood¬ 
land.  It  appears  stable  and  in  good  condition. 

(e)  Downstream  Channel  (See  Photo  2) 

The  downstream  channel  is  in  good  condition  with  only  a 
slight  amount  of  vegetation  encroachment.  The  channel  immediately 
downstream  of  the  dam  is  unobstructed.  Riprap  protection  of  the 
channel  is  minimal,  but  appears  to  be  adequate. 

3.2  Evaluation 


The  dam  is  generally  in  FAIR  condition  with  the  following  deficien¬ 
cies  being  noted: 


(a)  Silt  and  fine  sand  is  eroding  from  under  the  riprao  on  the 
upstream  face  at  t.he  water  line  and  wasning  into  the  pond. 


(b)  There  is  a  surface  irregularity  in  the  upstream  slope  to  the 
right  of  the  principal  spillway. 

(c)  The  toe  of  the  dam  at  both  the  right  and  left  abutments  is 
wet. 

(d)  One  of  the  trash  rack  bars  is  missing  on  the  left  side  of  the 
principal  spillway  riser. 

(e)  Trespassing  by  wheeled  vehicles  on  the  dam  and  emergency 
spillway  was  evident. 

(f)  There  is  a  heavy  grass  growth  on  the  dam  embankment. 


SECTION  4  -  OPERATIONAL  AND 
MAINTENANCE  PROCEDURES 


4.1  Operational  Procedures 
(a)  General 


No  written  operational  procedures  are  available  for  this  dam. 
The  dam  is  normally  self  regulating  for  flood  control  purposes. 

The  sluice  gate  on  the  pond  drain  is  normally  in  the  closed  position 
and  is  not  routinely  operated.  It  is  reported  that  the  gate  has 
not  been  operated  since  1974  and  is  believed  to  have  been  operated 
once  prior  to  1974  for  maintenance  purposes. 

(b)  Description  of  Warning  System  In  Effect 

There  is  no  written  downstream  warning  system  in  effect. 

4.2  Maintenance  Procedures 

(a)  General 


An  annual  inspection  is  made  by  the  Soil  Conservation  Service 
and  recommendations  resulting  from  this  inspection  are  implemented 
by  the  Town  of  Russell  through  its  Board  of  Water  Commissioners. 

Typical  maintenance  items  assigned  to  the  Town  of  Russell 
include  liming  and  fertilizing,  mowing,  clearing  of  accumulated 
debris,  etc.  At  the  time  of  this  Phase  I  inspection  the  embank¬ 
ments  and  emergency  spillway  channel  were  overgrown  with  a 
heavy  growth  of  grass.  Also,  a  trash  rack  bar  was  missing  from 
the  riser. 

(b )  Operational  Facilities 

The  only  facility  which  requires  operation  is  the  pond  drain 
sluice  gate.  This  gate  may  be  used  to  release  impounded  water  to 
the  downstream  water  supply  intake  reservoir  and  also  to  completely 
drain  the  impoundment. 

Discussions  with  a  representative  of  the  Town  of  Russell 
Water  Commissioners  indicated  that  the  sluice  gate  for  the  pond 
drain  is  not  routinely  operated  and  it  has  not  been  required  to 
release  impounded  water  for  water  supply  purposes.  A  visual 
inspection  of  the  gate  operator  indicated  that  lubrication  is  required. 

There  are  no  other  facilities  which  require  operation. 

4.3  Evaluation 


The  extent  of  the  growth  on  the  dam  embankments,  and  the  emer¬ 
gency  spillway  channei,  snd  the  missing  and  damaged  trash  rack  bar  on 
the  riser  indicate  that  improvements  are  needed  in  the  routine  maintenance 
proaram.  These  items  should  be  checked  and  corrected  on  a  routine, 
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frequent  basis.  In  addition,  the  sluice  gate  should  be  operated  at  least 
annually  as  a  minimum  and  kept  well  lubricated  to  prevent  corrosion  and 
maintain  the  operator  in  an  operable  condition. 

Additional  emphasis  on  routine  maintenance  will  assist  the  owners 
in  assuring  the  long  term  safety  of  the  dam. 

A  formal,  written  downstream  emergency  flood  warning  system 
should  be  developed  and  put  into  operation. 


SECTION  5  -  EVALUATION  OF  HYDRAULIC/ 
HYDROLOGIC  FEATURES 


5.1  General 


Black  Brook  Dam,  No.  MA  01057,  is  a  multiple-purpose  water 
supply  and  floodwater  storage  facility  which  was  designed  by  the  Soil 
Conservation  Service  (SCS),  as  part  of  the  overall  Westfield  River  flood 
protection  project. 

The  dam  is  located  on  Black  Brook  in  the  Town  of  Blandford, 
Massachusetts  about  2.6  miles  upstream  along  Bradley  Brook  and  Black 
Brook  of  the  Town  of  Russell.  The  dam  is  about  2.5  miles  upstream  of 
its  confluence  with  Bradley  Brook  and  3  miles  upstream  of  the  confluence 
of  Bradley  Brook  and  the  Westfield  River  in  the  Town  of  Russell, 
Massachusetts. 

The  drainage  area  upstream  of  the  dam  is  2.3  square  miles  (1485 
acres)  with  a  mountainous  perimeter  and  interior  from  which  Black 
Brook  originates. 

No  development  exists  in  the  watershed  due  to  the  use  of  impounded 
water  for  water  supply.  The  area  is  primarily  wooded  with  only  a 
minor  amount  of  open  fields. 

The  dam  itself  is  about  1168  feet  long  and  60  feet  high,  and  is  an 
earthfill  embankment.  The  facility  has  a  principal  spillway  which  has 
low  and  high  stage  inlets  and  discharges  all  normal  stream  flows  via  a 
36-inch  diameter  conduit  through  the  dam.  An  emergency  spillway, 
consisting  of  a  50  ft.  wide  earth  excavated  channel  with  a  grass  cover, 
carries  flood  flows  which  exceed  the  storage  capacity  of  the  impound¬ 
ment  around  the  dam  to  the  downstream  channel. 

The  dam  has  a  sluice  gate  controlled  pond  drain  which  may  be 
used  to  release  impounded  water  to  the  downstream  water  supply  intake 
reservoir  and  also  to  completely  drain  the  impoundment. 

5.2  Design  Data 

The  hydraulic  features  of  the  Black  Brook  Dam  have  been  designed 
by  the  S.C.5.  to  retard  a  100  year  frequency  storm  without  discharge 
occurring  in  the  emergency  spillway.  The  top  of  the  dam  elevation  was 
established  based  on  a  maximum  probable  storm  as  determined  by  S.C.S. 
The  design  storm  for  establishing  the  top  of  the  darn  was  based  on  23.1 
inches  of  rainfall  resulting  in  13.6  inches  of  runoff.  The  peak  design 
inflow  is  12,150  CFS  and  the  routed  design  outflow  is  3712  CFS  at  a 
pond  elevation  of  895.90.  The  calculations  included  in  the  SCS  Design 
Report  include  storage  vs.  elevation,  stage  discharge  curves  for  the 
combined  spillwavs,  and  routing  of  the  various  test  floods  through 
the  reservoir.  These  calculations  are  dated  1969  and  1970. 
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5.3  Experience  Data 
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No  records  of  flow  or  stage  are  known  to  be  available  for  the 
Black  Brook  Dam. 

5.4  Test  Flood  Analysis 

The  selection  of  the  test  flood  is  based  on  the  Corps  of  Engineers, 

"Recommended  Guidelines  for  Safety  Inspection  of  Dams,"  dated  November 
1976.  These  guidelines  state  that  dams  classified  as  11  Intermediate"  in 
size,  and  "High"  in  hazard  potential  be  tested  against  the  "Probable 
Maximum  Flood"  (PMF)  for  the  region  within  which  the  dam  is  located. 

The  determination  of  the  PMF  for  the  Black  Brook  dam  is  based  on 
the  Corps  of  Engineers  "Preliminary  Guidance  for  Estimating  Maximum 
Probable  Discharges  in  Phase  I  Dam  Safety  Investigations"  dated  March 
1978.  The  Guide  curves  provided  cover  drainage  areas  as  small  as  2.0 
sq.  miles. 

Graphically,  the  guidance  curve  gives  a  unit  discharge  of  2,500 
cfs  per  square  mile  of  drainage  area  which  results  in  a  PMF  of  5,800 
cfs  for  Black  Brook  Dam. 

The  purpose  of  this  Phase  I  investigation  is  to  assess  the  dam's 
overtopping  potential  and  its  ability  to  store  and/or  discharge  the  test 
flood.  This  requires  determing  the  storage  characteristics  of  the  im¬ 
poundment  area  and  the  stage  vs.  discharge  characteristics  of  the 
spillway.  The  SCS  design  report  tabulates  all  of  this  data,  and  our 
review  has  determined  the  information  to  be  substantially  correct  and 
valid,  therefore,  as  noted  in  the  computations  included  in  Appendix  D, 
this  information  has  been  utilized  in  performing  the  test  flood  analysis. 

The  test  flood  has  been  routed  through  the  reservoir  using  the 
iteration  process  as  outlined  in  the  Corps  of  Engineers,  "Preliminary 
Guidance  for  Estimating  Probable  Maximum  Discharges  in  Phase  I  Dam 
Safety  Inspections."  The  results  of  routing  the  PMF  test  flood  through 
the  reservoir  indicate  that  the  storage  capacity  of  the  impoundment  area 
will  reduce  the  test  flood  inflow  of  5,800  cfs  to  a  reservoir  outflow  of 
approximately  2,700  cfs  at  a  pond  elevation  of  893  ft.  NGVD.  This 
assumes  that  the  level  of  the  water  supply  (normal  pool)  pond  is  at 
elevation  363.5,  which  is  the  invert  of  the  low  stage  orifice,  at  the 
start  of  the  storm,  and  the  entire  flood  storage  volume  is  available. 

The  combined  spillways  have  a  discharge  capacity  with  the  water 
level  at  the  top  of  the  dam  (elev.  896.0  ft.  NGVD)  of  5,000  cfs.  The 
combined  spillways  have  a  capacity  of  185%  of  the  routed  test  flood 
outflow  and  a  freeboard  of  3.0  feet  remains  to  the  top  of  the  dam  at 
test  flood  stage. 

5.5  Dam  Failure  Analvsis 


A  dam  failure  analysis  using  the  procedures  in  the  Corps  of  Engi¬ 
neers,  "Rule  of  Thumb  Guidance  for  Estimating  Downstream  Failure 
Hydrographs"  dated  April,  1973,  was  performed  for  the  Black  Brook 
Dam.  The  assumed  conditions  are  as  follows: 


1.  Water  level  prior  to  breach  is  at  test  flood  elevation. 

2.  Stream  flow  downstream  of  dam  at  time  of  breach  is  PMF  test 
flood  spillway  outflow. 

For  an  assumed  breach  equal  to  40  percent  of  the  dam  width 
computed  at  half  height,  the  breached  width  is  272  ft.  The  resulting 
dam  failure  flow  using  a  water  elevation  of  893  ft.  MSL  is  207,300  cfs. 

The  first  and  second  damage  areas  impacted  by  the  dam  failure 
would  be  the  dam  itself  and  the  water  supply  pipeline  for  the  City  of 
Springfield,  Massachusetts  just  downstream.  Prior  to  the  dam  failure 
the  flow  in  the  stream  would  be  2,700  cfs  with  a  stage  of  6  feet.  After 
the  dam  failure  the  flow  would  be  206,000  cfs  at  a  stage  of  37  feet. 

There  are  no  houses  or  other  forms  of  development  in  the  area  of  the 
dam,  therefore,  damage  would  be  confined  to  the  dam  structure  and 
appurtenances  and  to  the  water  supply  pipeline  for  the  City  of  Spring- 
field,  Massachusetts. 

The  third  damage  area  impacted  by  the  dam  failure  would  be  the 
Town  of  Russell  water  supply  reservoir  about  6000'  downstream  of  the 
Black  Brook  dam.  The  reservoir,  small  in  volume,  will  not  add  to  the 
flow  but  would  most  likely  be  damaged  by  the  failure.  Thus,  the  Town 
would  loose  its  water  supply.  Prior  to  the  failure  the  dam  would  most 
likely  withstand  the  flow  and  no  damage  would  result. 

The  fourth  area  to  be  impacted  would  be  a  culvert  and  bridge 
crossing  at  the  intersection  of  Bradley  Brook  and  State  Highway  Route 
20.  Prior  to  the  dam  failure  the  test  flood  spillway  flow  would  be  2,700 
cfs  resulting  in  a  river  stage  of  2  feet.  No  structures  nor  the  roadway 
will  be  flooded  by  pre-failure  flows.  After  the  dam  failure  the  flood 
flows  will  be  96,400  cfs  and  the  water  level  will  be  20  feet  above  the 
brook  bed.  This  flow  will  inundate  about  16  houses  approximately  3  to 
5  feet,  1,000  feet  of  secondary  road,  1,000  feet  of  primary  road,  and 
the  road  bridge  at  the  crossing  of  Route  20  over  Bradley  Brook. 

The  fifth  area  to  be  impacted  would  be  a  secondary  road  bridge 
downstream  of  the  Route  20  crossing.  Prior  to  dam  failure  the  test 
flood  outflow  would  be  2,700  cfs  resulting  in  a  river  stage  of  24  feet 
above  the  brook  bed.  No  structures  nor  the  roadway  will  be  flooded 
by  pre-failure  flows.  After  the  dam  failure,  the  flow  will  be  93,600  cfs 
and  the  brook  stage  will  be  21  feet  above  the  brook  bed.  The  flow  will 
flood  between  35  to  40  structures,  about  10  to  12  feet,  two  secondary 
streets  totaling  about  1500  feet,  and  a  secondary  road  bridge. 

The  sixth  impact  area  will  be  a  foot  bridge  ruins  just  upstream 
from  the  confluence  of  Bradley  Brook  with  the  Westfield  River.  Prior 
to  the  dam  failure  the  test  flood  flow  will  be  2,700  cfs  and  the  brook 
stage  will  be  6  feet  above  the  brook  bed.  No  structures  nor  the  roadway 
will  be  flooded  by  pre-failure  flows.  After  the  dam  failure  the  flow  will 
be  79,100  cfs  and  the  brook  stage  will  be  22  feet  above  the  brook  bed. 
This  will  inundate  about  18  homes  and  about  1000  feet  of  secondary 
street . 
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The  seventh  and  eighth  areas  to  be  impacted  will  be  the  confluence 
of  the  Bradley  Brook  with  the  Westfield  River  and  a  mill  dam  downstream 
Prior  to  the  dam  failure,  the  river  flow  will  be  2,700  cfs.  The  river 
stage  will  be  about  elev.  272  feet.  After  the  dam  failure  flow  in 
the  river  will  be  70,000  cfs,  resulting  in  a  river  stage  of  c  .out  elev. 

284  at  the  mill  dam.  This  will  flood  the  railroad  tracks,  which  parallel 
the  river,  and  the  mill  structure  by  about  4  feet. 

Downstream  of  the  mill  dam,  the  dam  failure  flow  will  be  quickly 
dissipates  by  the  flat  slope  and  broad  channel  of  the  Westfield  River. 
The  dam  failure  flow  will  not  constitute  a  serious  damage  potential 
downstream  of  impact  area  8. 
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PROBABLE  DOWNSTREAM  IMPACT  BEFORE  AND  AFTER  DAM  FAILURE 

Black  Brook  Dam  01057 
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SECTION  6  -  EVALUATION  OF  STRUCTURAL  STABILITY 


6.1  Visual  Observation 

The  visual  inspection  of  the  dam  embankments  did  identify  conditions 
that  warrant  further  investigation  of  the  slopes.  The  erosion  of  silt 
from  under  the  riprap  on  the  upstream  face  at  the  water  line  is  of 
concern  and  should  be  investigated  to  determine  the  affect  on  stability. 
There  is  a  surface  irregularity  on  the  upstream  face  of  the  embankment 
to  the  right  of  the  principal  spillway  riser. 

The  large  extent  of  wetness  at  the  toe  of  the  embankment  is  also 
of  concern,  and  should  be  investigated  further  to  determine  what  affects, 
if  any,  it  may  have  on  the  downstream  toe,  slope  and  foundation  stability 

6.2  Desian  and  Construction  Data 


)  Embankment 

Analysis  carried  out  during  the  design  phase  included  an 
embankment  slope  stability  analysis  by  the  "Swedish  Circle" 
method.  Based  on  this  analysis  a  2.5  horizontal  to  1  vertical 
embankment  slope  was  utilized. 

b)  Appurtenant  Structures 

A  review  of  the  structural  calculations  for  the  design  of  the 
principal  spillway  structure  and  the  outlet  conduit  revealed 
that  these  structures  have  been  designed  on  the  basis  of 
sound  engineering  practice. 

6.3  Post  Construction  Chancies 


There  have  been  no  post  construction  changes  to  the  dam  and 
appurtenances . 

6.4  Seismic  Stability 


The  Black  Brook  Dam  is  located  in  seismic  zone  1.  According  to 
the  recommended  Corps  of  Engineers  Guidelines,  a  seismic  analysis  is 
not  warranted. 


SECTION  7  -  ASSESSMENT,  RECOMMENDATIONS 
AND  REMEDIAL  MEASURES 


7.1  Dam  Assessment 


(a)  Condition 


The  dam  and  its  appurtenances  are  in  FAI R  condition  due  to 
upstream  embankment  surface  irregularity,  the  wet  condition  of  the 
downstream  toe  and  the  erosion  of  the  silt  from  under  the  riprap. 

(b)  Adequacy  of  Information 


There  is  sufficient  design  and  construction  data  to  permit  an 
assessment  of  dam  safety  when  combined  with  visual  inspection, 
past  performance,  and  sound  engineering  judgment. 

(c)  Urgency 


The  recommendations  and  remedial  measures  described  herein 
should  be  implemented  by  the  owner  within  one  year  of  receipt  of 
this  Phase  I  Inspection  Report. 

7.2  Recommendations 


The  recommendations  of  this  Phase  I  investigation  are  that  the 
following  additional  studies  be  made  under  the  supervision  of  a  qualified 
registered  professional  engineer: 

(a)  Determine  the  cause  of  the  wet  conditions  at  the  toe  of  the 
embankment.  These  conditions  should  be  investigated  to  determine 
the  effects  on  the  stability  of  the  dam  and  foundation  material,  and 
to  determine  what  corrective  measures  may  be  required,  which 
should  then  be  implemented. 

(b)  Determine  the  cause  of  silt  erosion  from  under  the  riprap  on 
the  upstream  face  and  develop  and  implement  corrective  measures, 
if  required. 

(c)  Investigate  the  cause  of  the  irregularity  in  the  slope  of  the 
upstream  embankment  to  the  right  of  the  principal  spillway  and 
develop  and  implement  corrective  measures,  if  required. 

7.3  Remedial  Measures 


The  recommendations  of  this  Phase  I  investigation  are  that  the 
following  remedial  and/or  maintenance  items  be  carried  out: 

(a)  Repiace  and  repair  trash  rack  bars. 

(b)  Routinely  check  the  upstream  embankment  for  depressions  or 
settlements  due  to  the  loss  of  material  from  under  riprap. 


(c)  Operate  the  pond  drain  sluice  gate  at  least  annually  as  a 
maintenance  check  and  maintain  the  operator  well  lubricated. 

(d)  Mow  the  grass  cover  on  the  dam  embankment  and  maintain  it 
in  mowed  condition. 

(e)  Remove  small  diameter  trees  along  the  right  end  of  the  embank¬ 
ment  and  maintain  an  area  of  at  least  20  feet  horizontally  from 
each  toe  clear  of  trees. 

(f)  Discourage  trespassing  on  the  dam  and  embankments  by 
motor  vehicles. 

(g)  Develop  an  "Emergency  Action  Plan"  that  will  include  an 
effective  preplanned  downstream  warning  system,  locations  of 
emergency  equipment,  materials  and  manpower,  authorities  to 
contact  and  potential  areas  that  require  evacuation.  This 
Plan  should  include  monitoring  the  dam  during  and  immediately 
after  periods  of  heavy  rainfall. 

(h)  Continue  the  program  of  annual  technical  inspections  by  a 
registered  professional  engineer  qualified  in  dam  design  and 
inspection . 

7.4  Alternatives 

There  are  no  practical  alternatives  to  the  above  Recommendations 
and  Remedial  Measures. 
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_  _  slight  flow 

-jUal  L„.uar.k.er.v  or  Downstream  None  -  same  as  above 


-£■**“  *i  —r,  7^.n  *■•<>.«/. 


Flow  (slight)  no  sediment 


l(iood  -  s Landing  water  with  slight  (low 


Copy  available  to  DTIC  does  not 


permit  fully  legible  reproduction 


INSPECT  ICV  CHECK  LISP 


Black  Brook  Dam 


CUTLET  V.'C?.;S  -  CONTROL  TOVER 


a.  Concrete  and  Structural 


^-er.srau  Ccr.oc cron 


C  snort  ter.  or  uornts 


C-n'i  T 
w  -  “'•to? 


or  Staining  of  Concrete 


Unusual  Seepage  or  Leaks  in  Gate 
Cr.ar.ber 


Cracks 


Rusting  or  Corrosion  of  Steel 


rr'^rrn 


No  access  to  tower  inside 

Lower  trash  rack  left  missing-one 
damaged 


Ladder  has  slight  rust 


Kecrar.ieal  ar.d  Electrical 


-  v»  U0f.*--s 


Pleat  Veils 


Crane  Hoist 


Elevator 


C  c  ' —  »  *%  n  rVn  —  r.  ** 


nr-o mercy  Gate; 


loyr.e-Cr idland  5  Ton  Ser  W/J70-450 
Mode  1  M.ihj 


Copt  available  to  DTIC  does  not 

'■va 


ccimrizcN 


Good  -  plastering  done  to  finish 

None 

None 

None 

None 

None 

Good 

Good 

Good 

None 


Good 

Pipe  alignment  good  but  3rd  joint 
had  hydraulic  jump  noted.  Not  visible 
ent irelv 


Cop?  available  to 
permit  fully  Vo- 


DTIC  d'-'0" 

.  ,,  ■  inn 


c 


Good  -  access  limited  -  no  access  to 
inside 

None 

None 

None  visible 
None  visible 
None  visible 


Good 


N/A 


m  .v,l 1  to  D  i ( 

IV  QVOli-D*-  , 

Jit  fully  l*9itlu  ltplC 


not 
;:tion 


fj  l 

k . 


m  i 


APPENDIX  B 

ENGINEERING  DATA 
INDEX 


1 .  Design  and  Construction  Records: 

The  following  records  are  kept  on  file  by  the  U.S.  Dept,  of  Agr 
culture,  Soil  Conservation  Service  and  may  be  obtained  through  their 
office  located  on  Cottage  Street  in  Amherst,  Massachusetts. 

Design  records  include  the  following: 

construction  drawings 
construction  specifications 
construction  revisions 
design  criteria 
layout 

hydraulic  design 

foundation  and  embankment  design 

geology  report 

soil  testing  report 

structural  computations 

quantity  estimates 

inspector's  notes 

seeding  schedule 

Construction  records  include  the  following: 

inspector's  and  engineer's  diaries 

soil  testing  reports 

concrete  testing  reports 

material  certifications 

equipment  guarantees 

correspondence 

quantities 

pay  estimates 

"as  built"  drawings 

2.  Inspection  Reports  (Appended) 


Date 


Inspecting  Agency 


9/21/7-3  See  Listing  On  Report 

5/13/77 

6/9/77 

5/11/77 

5/24/76 

6/4/75 

6/2/75  " 

7/15/74 

9/17/73 

3/23/73 


“As  Built"  Drawings  (Appended) 


Page  No. 

B-1 

B-2 

B-3 

B-4 

B-5 

B-6 

B-7 

B-8 

B-9 

B-10 

B-1 1 

B-12 

B-13-16 


Description 


Cover  Sheet 

Plan  of  Site 

Plan  of  Dam  Site 

Plan  of  Emergency  Spillway 

Typical  Section 

Foundation  Drainage  Details 

Principal  Spillway  -  Plan  &  Profile 

Emergency  Spillway  Drain  -  Plan  &  Profile 

Riser  Details 

Conduit  Details 

Reservoir  Drain  Details 

Impact  Basin  Details 

Log  of  Test  Holes 


io 


ori:iL;  Local  Organisation^ 


. . .  ^  3  c*./  C-1-  '■'}?  i  fc'*>  jlV/it  C 

.  for.''  »•  •  ■  "‘'w- ICi-.  lf  A A f t<*  ,  jr 

.;n,  k-.noACHi'orTTS  HZri  try  ‘  -//),0  /o  j  j" 

nrri,Af  ri'n  a;:d  .  ;.tf:;a :;<:k  m-:< :r;. 


S-10  /  -r 

A-  - 

File  Cod'?  lP-ljj-lf. 


?Er:vt[hy  A/ u;,yL  /i*/  v  f\  AYf  Da te 


j  era  t  ion  and  Maintenance  Inspection  Record lda»  ^  f-  F 

i  a  need  for  certain  maintenance  and  reryffr  woric.  This  and  olner  maintenance  raft 
completed  as  follows:  f  I  I 


f  U-2\  CWkCO 


Maintenance  Performed  by:  tcont 
labor,  Force  Account,  Contract, 


/CxjJsJ  < >  f  AviiP'/'  Curt?  cvr 

'o  n  u>  ,/s  ^0-^e  O  V  r-^<?  To  Oj-o  or 


I 

'  ^  S0-/-7& 


ft^'V  of 

/r’cAi-.i  a  d/ 

i  _ 

! 

j  /c>">-o  <?i./'  /C  id  i  o  (’  ^  cTi.^/7 


C  lcu  <  ■■/  /(’o  v  t  f  //  ^  p-  c 


TZlOAJ  0.-P  l?-’S%e// 


ys.s 


!  /j 


-oc  r  o 


OS"  INSFFCTL 


KECOr.D 


•  t'-trn  to  be  checked  at  time  of  inspection  may  include,  but  not  be  limited  to,  the 
Lowing: 


Ve rotation 

a.  heed  for  cutting  S/or  spraying 

b.  Need  for  reseeding,  fertilising,  liming 

c.  Evidence  of  winter  injury,  insect 

damage,  disease. 

d.  Need  for  mowing  and  removal  of  excess 

mowed  vegetation, 
o.  Other _ 

Fences 

a.  Loose  or  damaged  costs 

b.  Loose  or  broken  wires 

c.  Accumulated  debris  in  fence 

d.  Condi fcion  of  gates  and  cables 

Frirciral  Srillv;av 

a.  Obstructions  in  spillway 

b.  Condition  of  outlet  and  riser 
(1)  Signs  of  seepage 

(2;  Separation  of  joints 
(3)  Cracks,  breaks,  or  deterioration 
of  concrete 

'4)  Differential  settlement 

c.  Sediment  level  in  relation  to  the  top 

of  riser 

d.  Scour  at  outlet 

e.  Condition  of  trash  racks 

Emergency  Sc illway 

a.  Erosicn 

b.  Sedimentation 

c.  Weeds ,  logs,  or  other  obstructions, 

reducing  channel  capacity 

d.  Deposition  or  sloughing 

e.  Drainage  croblems 


km^r.t  and  Picrao 


it  or  cracking 


rosier. 


Rodent,  wildlifr,  or  livestock  damage 


o.  Re s e  r y o  i  r  A r^a 

a.  undesirable  vegetative  growth 

b.  Cut  or  fallen  trees 

c.  Slash  and  oth^r  debris 

d.  Erosion  of  banks 

?.  Gates  and  Valves 

a.  Damage  by  debris,  ice  fr eer.ir.r, 
rust  or  corrosion 

8.  Channels 

a.  Sedimentation 

b.  Bank  cutting 

c.  Debris  accumula'ion 

a.  Condition  of  riprap  or  other 
works  of  improvement 

(1)  Undermining 

(2)  Damage  or  deterioration 

(3)  Adjacent  channel  scouring 

e.  Adjacent  property  damage 

9*  Structure  Drainage  Outlets 

a.  Drainage  outlet  oipes 

(1)  Clean  or  dirty  water 

(2)  Rodent  guard  attached 

and  functioning 

(3)  Pipes  free  flowing,  r.o 

obstructions 

(4)  Evidence  of  seepage 

(a)  Adjacent  to  pipes 

(b)  Lower  1/3  downstream 

slope  &  flood  plain 

b.  Sock  toe  drains 

(1)  Free  draining  into  still¬ 

ing  basin  or  collection 
channels 

(2)  Clean  or  dirty  water 

10.  Access  Roads 

11.  Safety  hssards 

12.  Si  ,-ns 

13.  Vandalism 


Copy  available  to  DTIC  does  not 
peiroit  tully  legible  reproduction 
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U. S. Department  of  Agriculture 
Soil  Conservation  Service 


MA-AS-  TRIAL 
3/22/76 


OPERATION  AND  MAINTENANCE  RECORD 


Pro  ject_  p  LiYDI  cl  fleet  l/c  &U0L  Date  §llllj_LL _ 

Sponsoring  Local  Organisation  c?  &Stf£i— 

The  Operation  and  Maintenance  Inspection  Record  dated  5~/j v/ 76 _ 

showed  a  need  for  certain  maintenance  and  repair  jobs.  These  jobs  have  been 
completed  as  follows: 


Agreed  to 
Item  No. 

Maintenance  Performed  by:  (Contributed 

Labor,  Force  Account,  Contract,  Etc.) 

Actual 

Costs 

j  Date 
Conoleted 

/ 
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Distribution: 
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UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 

SOIL  CONSERVATION  SERVICE 


Cot  ta. 

L;e  St ii 

G  9  t  , 

A:iilic-rr  t , 

Massachuse Lts 

Dal.e: 

June  5,  1970 

JECT: 
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UNITED  STATES  DEPARTMENT  OF  AGF  ICULTURE 

SOIL  CONSERVATION  SERVICE 


29  Cottage  Street,  Amherst,  Massachusettc 


Date: 


June  9,  1977 


SUBJECT:  A3  -  Distribution  of  One  ration  and  Maintenance  Inspection  Report/e 

(PL  566) 

TO:  1.  Charles  Kennedy  (3  copies) 

Director  and  Chief  Engineer 


a 


Ciiairmn.  Hampden  Cons.  District 


Division  of  'Mater  Resources 
Mass.  Dept,  of  Environmental  Hgt. 
Boston,  HA  02202 


2 .  Soil  Conservation  Cervine 

District  Conserva tisnis t/s 
W.  Warren 
Project  Engineer 
J.  Elasnar 

State  Administrative  Officer^ 
(file  copy) 

State  Conservation  Engineer 


c/ o 


Ran  re','  oCo 


Chairman,  Board  of  Selectmen 
Town  Kail,  Russell,  HA  01071 

Chairman,  Board  of  Selectmen 
Town  Hall,  Bland ford,  IL\  01008 


Mi’s.  Florence  Pomeroy 
P.  0.  Box  3> 

Russell,  MA  01071 


Attendees : 

Mr.  Ernest  Castro 
Moss  Kill  Rd. 
Russell,  MA  01071 


Mr.  Charles  Kenyon,  Highway  Foreman 

Public  Works  Dept.  Town  Hail,  Russell,  MA  01071 


Mr.  Edward  Miller 
Water  Commission 
Town  Hall,  Russell,  HA 

losed  are  reports  of  the  GMM  inspection  held  in  the  Bradley  Brook 
ershed  for  the  sites  listed  below: 


Si  to 


Date  Inspection  Performed 


5711/7? 


I 


I 


Er.c o;;;irp 


i 


i 


U.S.  Dept.  of  Agriculture 
Soil  Conservation  Service 


.L  .'RATI Or.  A; ID  MA IHTEHAHCS 

INSPECTION  KLCOKD 

O  R  »M7  <-  «--v  13  o  o «<•  W  <f  7" i--  /C  S  /V  /.--/J  Inspection  Date  ■-> 


Site  Name/No. _ P,l  f)  £  £'  &j2C0K.  Type  H  ^  !  t  Poi  f _ 

Ivne  of  Inspection:  Special  □  Structure  Operation:  Satisfactory  13- 

Annual  SJX  Unsatisfactory )  | 

Sponsoring  Local  Organisation:  T °  tv A/  0  t~  pcSSt  'LC  , _  _ 

Present  for  Inspection:  ~  — 


Condi¬ 
tion  * 


Maintenance  &  Heeded  Repair:: 


Esti-  Agreed  Dat>' 
mated  Reoairs  to 


June  1975 


ftclt  r~  .v.tmal  ij;rr  jcticii 


BLACK  BLOCK  .'31 TC 


B  FAD  LEY  EKOOK  V.'ATEF.SilED 


Or.  June  ?,  19’75>  the  following  net  at  Slack  Brook  Lite  in  the  Town  of 
Rlandford,  Kassachuse!:  ts  for  the  purpose  of  conducting  the  annual  L>  1- 


'•pjct  mn . 


Frank  LaPomhard 
L’dward  Filler 
Don  Lambert 
"*vin  hagai re 
Ken  Uood 

William  F.  '.j.arren 
Janes  J.  31  a. mar 


Cupt.,  T-':ater  Uepar  lr.  ent-Town  of  Russell 
V.ater  Ccnrios Ion-Town  of  !?•,»«. sell 
Hampden  Conservation  District 

V-ater  Resources  Cor.jris.~i on-Eostcn 
V’.ater  Resources  Comm  i sc i on-  !>  s ‘ on 
Coil  Conservation  Service-Had !  ey 
Coil  Conservation  Cervi ce-Ci is 


The  Tovfr,  cf  Russell  is  responsible  for  the  operation  and  maintenance 
of  this  site. 

.Structural  Conditions  and  Rgccrr^endations 

1.  Remove  logs  -and  debris  U/2  toe  of  dam.  and  from  edges  of  per¬ 
manent  pool. 

2.  Remove  debris  from  trash  rack. 

3.  Trash  rack  bar  broken  at  high  stage. 

A.  Rrpair  Rnlrar.ee  Cate. 

5.  Cutlet  end  of  L.C.  wet,  repair  tire  tracks. (t"  perforated  un¬ 
der  drain  In  place) 

6.  Fill  D/C  abutment  gutter  with  2,!  stone. 


"1 : i •— 1 1 tad  Lv: 


//.'  7  >  k  •  V"  ^VLv-?>  ■ 
'  L  /  ' 


ar  - 7*  r 


L t-n j-c t  Tnglrecr 
It  is,  ’'a. 


n-tlC  does  not 

— — 


ANNUAL  INSPECTION 
BLACK  BROOK  SITE 


Act ronomic  Conditions  and  Recommendations 

Agronomic  conditions  in  general  are  excellent.  Dike  slopes  and  most 
other  areas  are  covered  with  a  very  fine  stand  of  crownvetch  with  some 
fescue.  As  recommended  last  year  mowing  'was  discontinued  with,  no 
detrimental  effects  discernible.  Some  areas  of  this  soil  in  the  borrow 
areas  and  on  the  left  of  the  stone  gutter  have  a  somewhat  thin  cover  of 
fescue  but  it  is  better  than  last  year.  A  wet  area  of  the  emergency 
spillway  is  without  vegetative  cover.  Small  eroded  areas  of  the  downstream 
side  of  the  dike  (noted  last  year)  were  filled  with  soil,  fertilized  and 
seeded.  ** 

Topdress  crownvetch  with  300  lb.  per  acre  0-20-20  or  equal. 

Topdress  grass  in  borrow  areas,  etc.  with  300  lb.  per  acre  10-10-10.  This 
is  more  critical  than  the  vetch. 

Sow  Reed  Canary  Grass  at  the  rate  of  1  lb.  per  1000  square  feet  in  the 
bare  wet  area  of  the  emergency  spillway. 

Diversion  berms  on  the  access  road  have  been  worn  down  and  are  to  be 
rebuilt. 

Submitted  by 


William  F.  Warren 
District  Conservationist 
Hadley 


riSTKI"  5TIC.I  0"  ppry  HFCGK  OvM  REF CRT 
INSPECT I CD  HELD  0/3-/75 


f\  t  tendees  : 


Mr.  Frank  LaRombard ,  Superintendent 
’water  Dept. 

Town  Hall 

Russell ,  MA  01071 


Edward  Miller 
’water  Cemmi  ssi  on 
Town  Hall 
Russell,  MA  C1G71 


Mr.  Donald  Lambert,  Chairman 

Hampden  Conservation  District 

c/o  SCS  office  in  Hadley 

also  cc  to  his  home:  Moulton  Hill  Ed. 

Monson  01057 


Division  of  Water  Resources: 

K.  Maguire 
K.  Wood 

.  Div.  of  Water  Resources 
100  Cambridge  St. 

Eos  ton,  MA  02202 


William  Warren,  DC,  SCS,  Hadley 
James  Elasmar,  Project  Errr.SCS,  Otis 


’nee  i-omercy 

35 

1A  01071 


Town  of  Pus 
responsible 
OvM  (except 
Freeland  S 


Co-Srcn.noi 

watershed 


Also  to  C.K.er 


C.  Curri!i/r.iti 
A.  Verdi/Dion 


7/15/74 


REPORT  OF  ANNUAL  INSPECTION 
BRADLEY  BROOK  WATERSHED 


On  Juno  24,  1974,  the  following  met  at  the  Black  Brook  Site  in  the 
Town  of  Blanl'ord,  Massachusetts  for  the  purpose  of  conducting  the 
annual  inspection. 


Frank  LaBombard 
William  Mikuski 
Kevin  Maguire 
William  Warren 
William  Annable 
James  Elasmar 
George  Greenleaf 


Supt.  of  Water  Department,  Town  of  Russell 
Chairman,  Board  of  Selectmen  -  Russell 
Water  Resources  Commission  -  Boston 
Soil  Conservation  Service  -  Hadley 
Soil  Conservation  Service  -  Amherst 
Soil  Conservation  Service  -  Otis 
Soil  Conservation  Service  -  Otis 


GENERAL 

The  Town  of  Russell  is  responsible  for  the  operation  and  maintenance 
of  this  site. 


STRUCTURAL  CONDITIONS  AND  RECOMMENDATIONS 


Logs  should  be  removed  from  the  upstream  slope  of  the  dam  and  from 
the  edges  of  the  permanent  pool.  Large  field  stones  should  be  placed 
in  eroded  outlet  section  to  prevent  future  erosion.  Diversion  ditches 
at  the  northern  and  southern  construction  access  road  should  be  deepened 
so  that  water  will  flow  east  of  the  road.  A  small  area  on  the  west  slope 
of  the  emergency  spillway  has  slipped;  however  this  does  not  seem 
critical  and  will  be  watched  for  future  erosion.  The  condition  of  the 
concrete  looks  good.  The  repairs  at  the  borrow  area  look  very  good. 
Eroded  lower  end  of  dry  channel  just  north  of  the  riprapped  brook  near 
the  dam  should  be  shaped  and  lined  with  large  field  stone. 

AGRONOMIC  CONDITIONS  AND  RECOMMENDATIONS 


Vegetation  generally  is  in  very  good  condition  although  some  areas  of 
exposed  subsoil  show  nutrient  deficiencies  in  the  yellow  thin  condition 
of  the  grass.  Topdress  crownvetch  annually  with  300  lb.  0-20-20  and 
grasses  with  300  lb.  10-10-10  or  equal  per  acre.  Galled  spot  on  down¬ 
stream  side,  west  end,  of  dam  should  be  repacked  with  loam,  fertilised 
and  seeded.  Mowing  of  crownvetch  is  not  necessary  and  not  reconmended 
unless  in  the  future  brush  begins  to  encroach. 


Submitted  by, 


James  J.  Elasmar 
Project  Engineer 


William  F.  Warren 
District  Conservationist 


J-j-iif- ti'-j  c?' • 

,-.//>■  a. 

UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 
Soil  Conservation  Service 
Amherst,  Massachusetts  01002 


September  17,  1973 


REPORT  OF  ANNUAL  INSPECTION 
Bradlev  Brook  Water sned 


On  August  29,  1973,  the  following  met  at  the  Black  Brook  Site,  Bradley  Brook  ’Water¬ 
shed,  in  the  Town  of  Russell,  Massachusetts,  for  the  purpose  of  conducting  the 
annual  inspection  of  the  Black  Brook  Site: 


Mrs.  Florence  B.  Pomeroy 
Mr.  Frank  LaBombard 
Mr.  James  J.  Elasmar 


Water  and  Conservation  Commissions 
Superintendent,  Water  Department 
Soil  Conservation  Service 


Mr.  William  Warren,  District  Conservationist,  made  a  review  of  the  site  on  8/1/73- 
G  Ml  EP.  AL 

The  Town  of  Russell  is  responsible  for  the  operation  and  maintenance  of  this  site. 
STRUCTURAL  CONDITION  AND  RECOMMENDATION 

Logs  and  other  debris  should  be  removed  from  the  upstream  slope  of  the  dam.  Weeds 
growing  between  the  rocks  on  the  upstream  riprapped  slope  should  be  sprayed  to 
kill  the  growth.  Remove  dead  trees  from  the  edges  of  the  permanent  pool.  The  con¬ 
dition  of  the  concrete  .and  the  riprap  at  the  outlet  channel  looks  good. 

It  was  noted  that  the  town  of  Russell  has  filled  in  eroded  ditches  north  and  south 
of  the  riprapped  waterway.  The  area  south  of  the  waterway  was  filled  with  earth 
and  seeded.  The  eroded  ditch  north  of  the  waterway  was  filled  with  3"  -  U"  stone 
and  leeks  very  good.  It  is  recommended  that  large  stones  be  placed  at  the  steep  outlet 
section  to  prevent  future  erosion. 

VEGETATIVE  CONDITIONS  AND  RECOMMENDATIONS 

The  grass  and  legume  cover  has  made  remarkable  development  after  a  slow  start  in  the 
spring  of  1972.  Dike  slopes  above  the  rock  riprap  are  a  solid  heavy  growth  of  Crown 
Vetch.  Cther  areas  are  predominantly  fescues,  somewhat  "thin"  and  nitrogen-starved 
in  che  borrow  areas,  good  to  excellent  elsewhere  including  the  emergency  spillway 
bottom  and  slopes. 

Mow  and  rake  the  heavy  fescue  stands  in  .August  or  September.  Topdress  "thin"  fescue 
grass  stands  in  borrow  areas  with  300  lbs.  10-10-10,  or  equal,  per  acre.  Other  fescue 
areas  should  be  tepdressed  with  JCO  lbs.  10— 1C— 10  per  acre.  At  least  2$%  of  the 
nitrogen  should  be  derived  from  an  organic  source.  The  Crown  Vetch  should  be  topdresse 
with  300  lbs.  of  0-20-20,  or  equal,  per  acre- 

Concurred  in:  / ,-m 

Donald  L.  Basinger  ^ 

State  Conservation  Engineer 


v,  ^ 

Chris copn/r  G.  Mous 
State  Resource  Cons 


pi’y/r  G. 


is  Irak  is  / 
iservationi; 
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Elasmar  D.  Basinger 

Warren  (5)  C.  Moustakis 

Verdi  (2)  D.  Stockweil 


UNITED  STATES  DEPARTMENT  OF  Au.^CULTURE 
Soil  Conservation  Service 
29  Cottage  Street 
Amherst,  Massachusetts  01002 

REVISED  Aug.  28,  1972 

REPORT  OF  ANNUAL  INSPECTION 
Bradley  Brook  Watershed 

On  July  25,  1972,  the  following  met  at  the  Black  Brook  Site,  Bradley  Brook 
Watershed,  in  the  Town  of  Russell,  Massachusetts,  for  the  purpose  of  conducting 
the  annual  inspection  of  the  Black  Brook  Site: 

Mrs.  Florence  B.  Pomeroy  Water  and  Conservation  Commissions 

Mr.  Gerald  R.  Pomeroy  Town  Moderator 

Mr.  Vernon  A.  Shattuck  Selectman,  Town  of  Russell 

Mr.  Edward  Miller  Selectman,  Town  of  Russell 

Mr.  Frank  LaBombard  Superintendent,  Water  Department 

Mr.  Gregory  T.  Buteau  Soil  Conservation  Service 

Mr.  James  J.  Elasmar  Soil  Conservation  Service 

Mr.  William  Warren,  District  Conservationist,  made  a  review  of  the  site  on 
June  10,  1972. 

Heavy  and  continuous  rains  this  spring  caused  erosion  damage  on  dormant  seeded 
areas  and  washed  out  the  left  bank  of  the  stone  waterway.  Some  soil  slips 
occurred  on  cut  slopes  in  the  borrow  area.  Erosion  was  noted  along  the  bottom 
of  the  diversion  ditch  located  above  the  emergency  spillway  and  on  the  downstream 
face  of  the  dam.  Erosion  from  the  barricades  at  Martin  Phelps  Road  and  from  the 
south  end  of  the  borrow  area  toward  the  riprapped  waterway  has  occurred.  The 
general  appearance  of  the  vegetative  cover  looks  good  in  spite  of  a  late  start 
this  spring.  Crown  vetch  is  coming  along  quite  well. 

Since  the  scheduled  inspection,  SCS  has  made  additional  studies  of  the  site 
and  is  preparing  a  proposal  for  repair  of  the  areas  damaged  by  erosion.  This 
proposal  will  be  submitted  to  the  Town  for  consideration  at  a  later  date. 

A  dead  tree  on  the  upstream  side  of  the  dam,  right  of  the  riser,  should  be 
removed.  Debris  along  the  upstream  toe  of  the  dam  and  along  the  permanent 
pool  should  also  be  removed. 

The  entire  site  should  be  topdressed  with  fertilizer  by  the  town  as  soon  as 
possible.  Topdress  all  vegetated  areas  that  are  not  scheduled  for  repairs. 

A  map  is  attached  showing  areas  to  be  topdressed  and  application  rates.  A 
sample  contract  is  attached  for  town  reference,  if  they  plan  to  contract 
for  this  work.  This  work  is  maintenance  and  is  the  responsibility  of  the 
Town.  * 


Submitted  by: 

James  Elasmar/wmb 
Project  Engineer 

2  Attachments 

William  Warren 
District  Conservationist 

cc:  C.  Kennedy,  DWR  (3)  --L  for  DPW 

J.  Elasmar  D.  Basinger 

W.  Warren  (5)  C.  Moustakis 

A.  Verdi  (2)  D.  Stockwell 
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BRADLEY  BROOK  WATERSHED  PROJECT 

BLACK  BROOK  MULTIPLE- PURPOSE  DAM 
WATER  SUPPLY  AND  FLOOD  PREVENTION 


DRAINAGE  AREA 
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TOTAL  STORAGE 

942 

ACRE  FEET 

FLOODWATER  RETARDING  STORAGE 

864 

ACRE  FEET 

’DIVERGENCY  SPILLWAY  C  R  L  ST  | 

RUSSELL  WATER  SUPPLY 

Vt  h  UME  Of  STORAGE 

74 

ACRE  FEET 

SuRfACE  AREA 

II 

ACRES 

height  of  dam 

56 

FEET 

VOLUME  OF  FILL 

T  200,000 

J 

CUBIC  YARDS 

BUILT  UNDER  THE  WATERSHED  PROTECTION  AND 
FLOOD  PREVENTION  ACT 

by 

TOWN  OF  RUSSELL 
ond 

MASSACHUSETTS 
WATER  RESOURCES  COMMISSION 


black  br 
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and 

HAMPDEN  CONSERVATION  DISTRICT 
with  the  assistance  of 

SOIL  CONSERVATION  SERVICE 
of  the 

UNITED  STATES  DEPARTMENT  of  AGRICULTURE 
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a;**,  brown,  dap,  sh  lium-nigh  pemeablllty, 
dof.se,  TUUaJt  l  IPOfllT G. 

-  AM,  a  -  *  ty ,  about  «.•  flnaa,  ?5?  fin*  sand, 

2  a  noj.^r.  said,  lr  4  ccarse  aand,  15?  graval,  •( 
aigular,  1/2- inJ:  naxlnun  liw,  gray,  nolat , 

-ow  ;  -sr  .eab.li  ty,  vary  de-»- ,  GLACIAL  TILL, 

bi  it  vf  ...  It . 

.  •-*.  dird  P  •■»  tret  L...  Teat 


ta  H.  Loaa 

r.o  Caai.’g  InM 
5.7  bun. 

, bone 
I*  5.1  bone 

br.cw  grouj.j  or.  ','12*6? 


per-  i  i-lW  1;;9lbl°  f  P 


R/U/*v  -  i/lt/6v  RA. 
mr.-vu,  ivviaii 

•AIL,  silty  with  travel,  about  IS?  flnaa, 

VS?  fin.  .and,  15*  Mdlwa  Mod.  10?  tar— 
aaaid,  15?  gravel,  awb^angulaat,  1/J-lwb  fli 
■aauaia  alaa,  brew  l».«Un  H  V«St|  aaw 
■alas,  law  ►—•aWOity,  wadi—  Inm, 

TUX  weatbarwd  la  7.5  feat. 


o.r 

1.5 

-  1.5 

-  1.0 

nr 

11 

— nr- 

100  . 

3.0 

-  i.5 

« 

50 

-  9.0 

66 

LOO 

10I0 

•11.5 

100 

100 

in.  0.1  V 


KlTEi  tbur  level  at  —  pipe  Treses  an 

8/10/69. 

)  6/7/60  -  VlO/W  He. 

TOPSOIL,  roowt. 

SARD,  allty,  aoae  gravel  a ad  rook  frfWU, 
abaut  10?  flnaa,  JO?  f&xa  aand,  20?  ■»*>■ 
aand,  25?  ooaraa  aand*  15?  grewl*  tagalir, 
1-lnch  nazluaw  alaa,  brawn,  nolat*  law  94 

pemeablllty,  danaa*  WUJHUD  GLACIAL  TILL, 
or  OUCUL  0UM9. 

RAID,  allty*  aowa  gravel,  about  25?  flnaa, 

25?  fine  aand,  20?  nadlun  aand*  20?  aoaraa 
aand,  10?  graval*  aswpular^l^-igpb^w^p^* 

IBXKZ,  n&aa-acMat.  ^ 

Standard  Penetration  Hat  ^ 

F  ‘-tSF* 


2. 

1.5  -  2.5' 

60/6T 

50 

y 

b.5  -  6.0* 

137 

100  . 

4. 

10.0  -  li. 5 

^1 

100  } 

5. 

15.0  -  16.5' 

na 

50  1 

6. 

20.0  -  a. 5* 

US 

50  J 

7. 

35.0  -  36.5' 

100 

100 

6. 

1*2. Q  -  1*3.0 

120/6* 

50 

>wee«M  1 1  tv  Ta.ty 

IT 

r 

Hale  81 aa 

L" 

H 

STi 

&e  1 

ld|M4 

2. 

10* 

U* 

5.0 

alitybt  i 

3. 

15' 

um 

5.o 

Rea* 

a. 

20* 

>-1/2" 

5.6 

Rowe 

5. 

25* 

>-1/2" 

5.5 

fa— 

6. 

JO 

3-1/2" 

5.1 

■ana 

7. 

3S 

3-1/2" 

5-L 

■ona 

6. 

LO* 

>-1/2" 

0 

Raw 

0. 

tea! 

u5* 

i  Core  Run# 

3 -1'2" 

0 

Ha. 

r 

c»py> 

L5.5^1<7.0 

?  Recovery 

ja 

2. 

L7.0  -  52.0 

70 

* 

3. 

52.0  -  57.0 

68 

. 

beer  ryeasura  Iftay. 

— . Iwptb  Pol  Loaa 

r  T3  cs 

RDTEi  Water  lavel  at  k.S  below  greuad  an 

8/11/69. 

7/31/w,  -  8/5/69  *a 

TOPSOIL,  ruwUat. 

LARD,  gravel ,  aUtp,  about  ?0?  flnaa,  S64 
11?  flna  aand,  10?  aaoie*  aand,  10?  warae 
aand,  it/?  graval,  wub-r.u  Kied .  1-ineh 

Milan  ai  »•,  brow*  wet,  nadiaa  paawda 

blllty,  looaa.  UU.1T  AU#YZ7X. 

ftAML,  allty  with  gravel,  about  25?  flnaa,  I 
15?  fine  aaod*  ?*»?  nadiua  »wd.  25?  ooaraa 
aand,  lo?  gravel,  ai^uar,  I/#-Lioto  Mil* 

■un  alaa,  gray*  dan>.  taw  p  tree  ability , 
vary  danaa,  OLACIA*.  TILL. 

^  ‘.ruci  -  Buca-aoMai 
Standard  fenatrailop  Tbai 


?  fcoevpi* 

ff  r» 


2. 

1.5  -  3-0 

13 

100 

3. 

3.0  -  a. 5 

177 

50 

«.«*  -  6.o 

125 

100 

5. 

10. y  -10.5 

200/6" 

5o 

a. 

33.5  -35. >> 

93 

100 

7. 

40.0  -U.0 

100 

rs 

9.  L6-5 

J.  51 -5 


»-a  (  Coat' d  ) 


17  U75F- 

I.  b6-5l’ 

J.  51-54* 


B.IT.  fl42.Q7 

0.5 


iOC>«Qt*t  i 
>  tc'.'.H  J 

in*u  :  a* .  * 


’saw  : 


■a  wHonuctP  a  i  &QVSR* 
fe'  T^^r***  l 


LXPFNSE 

l*  •*  (w...  5 


.  .*  - 1 ..i~rr- 

15.0  -  \XA  IT,"-’ 

ii.J  -  ■  .  v, 

i#*i  il  ^  « 

“52  I^__r 


(*>*»* 

i»_=a 


5 , .  kun« 
5.  •  bona 


BTii  Malar  ia*al  *1  bolt  flowing  frw 
bop  of  badrook.  flo*-  o.2  gm 

Rjrd .  H*a d  at  «J*.4 

V/V68  -  9/4/61  HB. 


0IIAVXL,  un^,  aona  tilt.  About  55  fln*a, 

1 bi  fin*  Band ,  i'A  a*dluA  Band,  105  coaraa 
sand,  1*75  graval,  Aub-rouod*d ,  1-lacb  SP-3R 
Mxlau-*s  ta  ,  tro w-fT*p  At  2.5’*  daqp  to 
wet  At  u.  '■ ,  nedlua  pamaAbi.il  ty ,  loot*, 
kZCUtt  AUAW2U H. 

SANL,  allty,  bom  I  rare  1 ,  About  lJf  2  lota , 

J05  fin#  aart’ ,  325  naUluA  tend,  105  coa rga 
aarid,  185  gravel,  Bub-angular,  1/2-inch 
**«'«■■  tit* ,  grayl aft  brow,  hi,  aadlm  St -91 
p*ra  Mobility,  d*n*a,  QUINS.  :  ILL. 

44ND,  allty,  im  (rani,  About  2t5  fln*A, 

515  fin*  aand,  155  nadlua  aand,  35  coata*  • 
AAnd,  75  frA*al ,  angular,  1/2-lncf.  warlan* 
alia,  brown,  wat,  p*ra**blllbjr , 

bow,  aiAXNEL  nu.. 

SUL,  tilt " ,  Bum  graral,  about  225  ftnaa, 
uyi  fin*  Aiu.c ,  lu5  m<Uua  aand,  35  coat**  m 
Band,  225  gravel,  angular,  y/u-locsi,  aaHjami 

cttciin&Lf1*t#  p“*bUlv*  . 

BKZB0GI,  corad  frw  26  to  30  foot.  Aac. 
L-lnoho*  hlgtn.-  wMOiirad ,  oxidii*d  cl ca- 

•otUiV,  f*ac  *-u.rad,  fractura*  Apacgd  1-loch 
to  1-foot  apart,  dipping  About  75  . 

Bottoa  of  bola. 

r* rd  Panatra: loc  Taata 

jpr,  -Hr‘  t£!v^1 


Ear.l  iLkUi 

l>v*.  i  :  u^u 

r  r  -it  r-; 

HJT1  i  aai  mr  t*v*i  at  .  Ab  m  *r 


SP.  ftyq.6 
1.3 


(2A»  5.5  ft. 

bwldar ) 


C/C,  :  -  h  '..  6 

TUP.  All  L,  rvwu-at,  wat. 

jU.L,  a  Ity,  «oa  ira*.,  aiA*.-.  i  .  Ji 
fin* a,  155  fine  aara: ,  >/,  aaci*  aand, 
1J5  uaru  <-ka ,  i  .  ;ra<*l,  ,i  ..Uvia*. 
asgula r,  l/2-i.. cf.  aou>*  alia,  brv^  , 
s». i» ,  acc*. u  .  ^m«*ti*.i;, 

Jcr.aa,  3L..*lL  Till.  14  „  lovt  niuvi 

BCJROH.  r..ca-B  ’..at  u  *? .  p«rn*  .1' 

37-3  * 

8l  :u»-  c  r*t,ie. 

PtAft-erd  TA~  Ik.:.  Tr  -• 


2. 

1.5  -  >. 

65 

66 

a. 

»•  ■>  •  r 

3. 

-  i».f 

37 

68  1 

u. 

4.<  - 

51 

66 

Ho- a  v*->ra  k-rta 

5. 

6. 

10.0 

l5.o  -i6.* 

ia 

22 

33 

68 

fb~  tnrV 

.  fl9.C*KT-r 

— rr* 

7. 

20.  «•  -21.5 

i.62 

CD  1 

* .  >.  -  i  - 

e. 

2>. J  -2o. * 

*PJ6 

50 

*-  *-  - 

-3 

Par  wafcl . 
Mv.  Uq 

IT 


Hoi*  SI  a* 

H 

u7 

Loaa 

CaaLrig 

laakrd 

Itt-13 

ar». 

10* 

Lm 

L’ 

bo  loaa 

xo 

u" 

u 1 

•00a 

0.3 

1.3 

}--/?' 

•*’ 

bo  nm 

2eJ 

bona 

l.j 

tJ.j 

Reck  Cera  Bu.->a 

H7!  Lertr.  %  Raccrarr 

r  25^7-’  S 

2.  30’  -  33'  3 

3.  33  -  3V.r*  1CX) 

37. ;  -  ul./'  loo 

5.  ul.o  -  ut>.  •  d.1 

6.  i*«K  J  -  51.  j  13 

7.  Sl.w  -  c2.  1  • 

P.  52.0  -  57.0  1U> 

y -  57 .3  -  6.j.c>  IU; 

JCIti  Malsr  la^al  -  Art*Aion  flow* 
dfc\.t  In  Praaai  3-‘ 

No  flow  Praaa.  -  Static  watar  laral 
ar.all. 

f  -  3/6/6*  Hii 


i:.;  ,  a.lVl  with  iraral,  abo-it  ?,i  S| 

.nr a,  v  .  fur  itrid,  Iff  abUu*  aand, 

.  •  Cuai.*  -55  grawl,  Aub-ny.nla-, 

,y  .  -„i#_n  (*ajk.T.  a»i  ala* ,  brevr.,  w»t  ,  uil* 
para. -at  1*1  ijr ,  naoiuA  daoaa,  OUfttS-. 

■Af  .  ,  al*V*  a«  ut  .K*  flnta,  i  jl  flia 
a A.  d ,  /Jl  *aliua  aat-1,  *55  coatm  •*.<.< ,  Jl 
gra*«7,  a*(-  Iat,  1/I*inen  Malm-. 

A.aa,  ^r»i ,  a>.  Iat,  *ow  patmaMiHj 

re ry  .wua,  (lLAl.lt I.  Til*.. 

r.Tf{  /  ,  r.lcbl/  waAtbarad,  aoft  Alca-Achlat 
.  top,  bao*y  fractured. 

it  t to*  Of  taOla. 

:  tar  lard  Pgaatratloo  laa  t 


0.^  -  l .6 ’ 
1-*.  -  3.J* 
3.  -  u.5 

L.‘  -  6  . 


M37lt  “A tar  .rr*l  at  --  ,  ip*  : n.  ;*t. 


S/PS0IL,  rr>c ,  . »*f  wleh. 

-X‘«3(  ALi  V  «.  w  ww  frA#»..  Abo.  • 

V»  fl-*<t.  I  A  1..TA  aa:.:,  2J5  »ellu*  jt 
a  a re,  20>  coara  baM.  1  (ran.,  ang-..ar, 
i/--lnd:  -.a* —  3  i<  ,  ,rur,  u.  <r  * , 

darv  ,  *  •  ,  -C1M —  1' ,  ,  «k'4«.  iLa.It*. 
TILL,  (Ib-p  ?'  .<a  .ar* 

bettoa  u.  bola. 

va.'*.: ard  Pyr  *  _r«u .  I««t 


5.  1-. 

*.  *S  ,|>  *.  . 

P»rMAOl*lV,  >J1 


.*  H  -*raa 

r  Sr* 


••  Iff/-. 

Bor. 


BRADLEY  BROOK  WATERSHED  PROJECT 

black  brook  mult /Pit  -purpose  dam 

hAMPCCA  COUNT'.  MASSACHUSETTS 

LOOS  OP  test  holes 

I  S.  DKPAKTMKNT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 


MA -ST/  G 


S-/3 
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r  BLACK  BROOK  OAH  CNR  8.  .  <U>  CORPS  OF  ENGINEERS  HALTHAH 

HA  NEU  ENGLAND  DIV  HAR  88 

UNCLASSIFIED  F/G  12/12  NL 


•ad 

*1 

£ 

-a 

1 1 

j 

MICROCOPY  RESOLUTION  TEST  CHART 

NATIONAL  BUREAU  Of  STANDARDS- 1963  A 


w  v  4  •  •*  a 

H’P3blL.  •»*  »'*r 

frAbl,  ».n  »  -  •*.«  |M«ii  * 

«ka  J,»  ii>»  #,  J>i  f;  «  m  >4.  i  i 
-4  **>£,  .  Xt  cutrii  •4/'“ ,  l>f 
*•-*  3/‘.-:nc.  •'»« 

i.:t,  Inn  u-  (riy  *i  . 
a*'- .  .ok  p«r  »aat . .  * ,  '>»r> 

.•*«.  nu  IM*  1* 


51* .. _4f <3  f «.iuif>t.»a  T*ut- 

ST  BjT  »  x  covtr 

2-  -  3- J'  li  •* 

,).  J.O  -  .•/  i.-1  u 

.-6  -u 
..  ;  . >  .!« 

f if  .  «l.,.  ..  TmI> 


i,’  3-1/?* 

3* 


>  j  V*ry 

•light 

„  » i 

.  hurt* 


WS.IL,  ivv>^v,  :inc(r«- »i 

•  Cw  v. 

ii.l.’  fc-l*  fr*»»l  A  be*,  loco, 

•bo-.  ?  :  .:<•>,  2>t  fix*  •**»..,  ?-t 

■**  .lv  ban:,  <3  C04TM  lt>\ ,  .  * 

/rivi.,  *, 4T-“* *r i 

•  to,  Lrj»i  grv,  4.  _  f r* t,  w.il, 

it)-  p*rv  itltll.,,  0*  tb# ,  jLkClxL  TILL 
(w»*L  Tv 2  .n  -3^  fool). 

BSJtj  X,  «••«>. *n»a  .Hei  fcn:ii. 

Bu.u*  w*  r«,i. 

-  '•*-"'Q*r  P*^  LT4t:on  ?••*, 

Ka~  IWT'  cT-T?t.  3  i^cot' 


J.U  J6 

33 

■  o.J  73 


..it/  Tmu 

04, -u  -to  ,4  L» 


X  j£££ 

■light 

bon* 

5*5  ton* 


./I2/o-  -  4/1 3/6-  .-;& 

TUPODIL.  owM'.,  Ira:  wlct. 

;A  L,  i-.'.j  wtui  grawal  and  alei,  M 
•fco-i  ?>'.  fl  •*»,  33  LLa«  »ana, 

-and,  1>J  cootm  #aad,  ;1  gr*v*L, 
*<<-- at,  »y;-incr.  aaiUnur-  •!»•,  brow), 

■W  i,  .Ob  p— ,  4*—, 

WAT-iLKal  3UCXAL  TILL. 

Bd •  w 3  of  t«.t. 


S.an.-rj  Pa— tfauoft  T«»W 
j*>.  Uyin 

2.  \.j  -  3-9  lo 

3-  j-  -  33 

...  ...*,  -  6.0  56 


|  **c?fl|gr 
Taj 


w,fa-  .^tO  31 »*  n  U)| 

>■  y-Ji1  >.i  Sh« 


,  .  rvtlC  doe5'  n0* 


u.v 

12.5  towidar ) 


&iHl,  fly,  rv'a  o'l* '1.  (  .  ..t 

f^-»,  )'  i  flat  •artf*,  2  »1  •»•*■-*  Mn4, 
t/t  (tarn  mm,  2  U  £r*r*‘.,  )/  .- irto;. 

•ula«  •!»», 

p.r*#*toMl-r.  i»  ••,  TAKACI  MV03l?9. 

QMVft,  Mn4  «;y.  m>  fra^wtu,  *wi 
If  rUH,  tUm  •«n4» 

1J%  INTN  IM,  M  |ri*ili  tngmiar, 

1-lndt  oasriflu.  •.•<  ,  toxir.,  dwv. 
m4w  pif«»»);7,  »«7 

lUBd,  MM  Khlil,  u>p  u  l**t  M|hl| 

»«auMr*6  and  rntu/w. 
ktua  af  a«u. 

.uiiUrt  >fflnw.l  %  t4dt< 


U,*<  -  J.5' 
1.5  -3-0* 
3.t>-  L.5’ 
4.5-5. 5  * 
10,0-11.5* 
1>.0-16.3 


iJ^rl 

* 

ob 


!•  to. 


R^ch  Cor*  Air.* 

r  .fflT 

2.  17-J1'  IX 

).  21-75*  1J0 

L-  y-K  V»3 

■3 Tit  «*vw  Uni  •:  2..0’b«l4Nr 
on  t/U/l 

O/a/64  >6/6/69  W 
TOPS) XL,  jr\>otnat. 


SAND,  cr%v*l,  a6oot  4f  ftnm,  Uf  tl— 
zzjtjI,  266  esdliia  nfid,  20f  •OCT—  Mad, 
uOf  «r*v*l,  MbMunOao,  1/4-laab  Mi— 

•  it*,  hrowr..  lux..  ^.41—  par— 6 U1V. 

Mdlui  d*rj«,  00TMJL4*.  TWill.  9-9 

6AMX,  iLv.  KM  fnnl,  dat  300  fla*a,  , 

15*  fin*  *Md,  20i  wdioa  and,  20*  on—  • 
Mad,  15*  graMl,  ai«ul«r,  1/2-inM  $K  , 

aajrioia  dm,  groy-Orpw),  aUbUv 
pwabUiyr,  M*y  dwiM,  iAflU  TILL. 

NOitt,  adca  och irteMod,  dauand 

(tap  J' )  fr*etur-i>  apv  rl  <*  4  P  — rt. 
No«t  fractaTM  dipping  7 Or  a—  IHnHl  * ; 

fctum  of  Ml*. 


0.0*1.)'  2 

l.$  -  3.9*  22 

3.0  -  4.5'  6? 

4.5  -  6.9*  62 


fTTflf  iJlP* 

2.  15-lb  100 

3.  16-23  *0 

K>m  Mat*  total  at-  6bpa  f« 

I  6/6/69 


V«,  dtlgr,  d—  graval,  dtoat  15*  TUm,  J 
151  Ha*  aaad,  30*  a*a  aaad.  14  mmm  i 
•and,  15*  pr«Ml,  Mb  riMtod,  •/I-1m6  M 
aaxlM.*  »ii*.  BP—  la  frv,  mm;,  1m  ' 
tr  MMlUM  |i— Mimy,  >■*!,  ■in All  ■!, 
IMtMTM  la  tog  >  fMi. 

BBtoOCK  -  adM  Mill  -  aodaraMlg  Uk6m4 
fracMTM  b  tMtoi iu»  L.  lain  %art,  aadb  « 
fraeMi—  dlpplag  Vr,*—  tori— ul. 

I 

totMa  af  bal*.  i 


3.9 

22 

60 

4.5 

70 

100 

6.0 

60 

u 

MOn*  Mb %ar  Uni  «t  ^|^||6m 

V7/to 


16.0 

26.0 


0.0 


•lit./  with  crtwl ,  m 

fin*  Mnf,  mUw  , 
IV*  co«m  Hai,  15*  ffrtn., 

6-t-ftJifuiftf,  )/*.|n«*ft  Mil—  fllli 
br->w  •„.  |r«> ,  4^|1»«  n— < »iiiyt 
«»••«••,  OULlAl  TU-4.,  w— V—r—  In 
t*T  l  !••!. 

8*1*1/'*,  pi^jLIU,  nbiU/  :«<•*§>— 

*j>J  »loa|  fm  rriaWm,  —ft. 

Hi e ft  Mdiiii 

fractured,  (rtcUirt*  2-iJ- La— 

•part,  *»*t  fractor—  ftJpplar  (tail 
/«-  ftv—  hor.  ftonial . 

fcllCM  of  hoi*. 

standard  Panut—tloB 


JT^t.  I  *»co>—y 


otc^i.s  it  rxr 

).<  -  3.0  11  100 

>.J  -  I*.*  106  B6 

U.5  •  C.J  1  i*i/6*  1  JO 

10.0  »1J.$  103/6"  100 


IBM'  I,  !*•■{•'  *,  «  .*,  *r 

ftiKi  61 1 1,  *% .  ’  r  •  jm  . .  r«.  v  r <  J . 

.  IK  ■  ,.ft>  i  wo  ..  .  u  • 

apiri,  /rat.  r  »»a»...  '.r.6w 


{Hftndftfd  f*  »L—  .iw  t»:>. 


T7  ii.;  -  -t >.  j 

2.  16.0  -  21. J 
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